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Editor Speech of IC - BTI 2020
International Conference is the 9th international interdisciplinary peer reviewed conference which publishes
works of the scientists as well as practitioners in the area where UBT is active in Education, Research and
Development. The UBT aims to implement an integrated strategy to establish itself as an internationally
competitive, research-intensive institution, committed to the transfer of knowledge and the provision of a
world-class education to the most talented students from all backgrounds. It is delivering different courses in
science, management and technology. This year we celebrate the 19th Years Anniversary. The main perspective
of the conference is to connect scientists and practitioners from different disciplines in the same place and make
them be aware of the recent advancements in different research fields, and provide them with a unique forum
to share their experiences. It is also the place to support the new academic staff for doing research and publish
their work in international standard level. This conference consists of sub conferences in different fields: Management, Business and Economics - Humanities and Social Sciences (Law, Political Sciences, Media and
Communications) - Computer Science and Information Systems - Mechatronics, Robotics, Energy and Systems
Engineering - Architecture, Integrated Design, Spatial Planning, Civil Engineering and Infrastructure - Life
Sciences and Technologies (Medicine, Nursing, Pharmaceutical Sciences, Physcology, Dentistry, and Food
Science),- Art Disciplines (Integrated Design, Music, Fashion, and Art).
This conference is the major scientific event of the UBT. It is organizing annually and always in cooperation
with the partner universities from the region and Europe. In this case as partner universities are: University of
Tirana – Faculty of Economics, University of Korca. As professional partners in this conference are: Kosova
Association for Control, Automation and Systems Engineering (KA – CASE), Kosova Association for
Modeling and Simulation (KA – SIM), Quality Kosova, Kosova Association for Management. This conference
is sponsored by EUROSIM - The European Association of Simulation. We have to thank all Authors, partners,
sponsors and also the conference organizing team making this event a real international scientific event. This
year we have more application, participants and publication than last year.
Congratulations!
Edmond Hajrizi,
Rector of UBT and Chair of IC - BTI 2020
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The effect of rootstocks on leaf surface in
4

two different apple cultivars
Kujtim Lepaja1, Lavdim Lepaja2, Naim Krasniqi1
– Higher Education Institution, Faculty of Agriculture and
Envirovmental Engineering. Prishtina, Kosovo
(kujtim.lepaja@ubt-uni.edu.al)
2University of Prishtina, Faculty of Agriculture and Veterinary,
Boulevard Bill Clinton,10000 Prishtina, Kosovo

1UBT

Abstract. This field experiment was designed to assess the effect of rootstocks M9 and MM106 on leaf
surface in two different apple cultivars Idared and Granny Smith. The experiment was conducted in Kosovo
(Anamorava region), in apple orchard using a nested experimental design. During the experiment based on
two-way analysis of variance, we found significant changes on the leaf surface among cultivars, but no
differences among rootstocks. The results obtained in the agro-ecological conditions of Kosovo, where it is
stated clearly that in average the leaf surface have higher values of the two combinations grafts has reached
the rootstock MM106 (Granny Smith 27.42 cm2 and Idared 25.03 cm2), while the grafts M9 values are
relatively low (Idared 24.65 cm2 and Granny Smith 27.04 cm2). The changes introduced showed to be as
result
of
heritable
characteristics
of
cultivar
and
rootstock.
Keywords:

apple,
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Introduction
Apple due to inherited traits, in particular, the ability to adapt to different agro-ecological conditions, high
nutritional value, high yields, achieving high positive financial returns as well as a range of other advantages,
both in the world as well as Kosovo, is the most widespread type of tree. For no other type of fruit, are there
such great opportunities for the selection of sub grafting and cultivars, such as for apple Zajmi 1997 [16].
The objectives of this research has been a year through the leaf surface tracking both cultivars and rootstocks
widespread in Kosovo and combinations between them Idared on M 9 (East-Malling), as grafts with poor
abundance and MM 106 (Malling-Merton) as rootstocks with medium abundance, and Granny Smith are also
on these grafts respectively on M 9 and MM 106, to conclude reciprocal influences of these combinations in
agro-ecological conditions of Anamorava region.
Data on the virtues of sub grafts and cultivars we encounter at these authors: Çakalli & Thomai (2005) [1],
Gliha (1978) [2], Gvozdenović (2007) [4], Masseron (1989) [7], Michelesi (1979) [8], Mišić (1994) [9],
Štampar (1966) [10], Vaysse, Landry (2004) [13], Zajmi (1985, 1986, 1997) [14], [15], [16].
1.1 Material and methods
The experimental set up was a nested or hierarchical design whereby the categories of nested factor
within each level of the main factor are different. The surveys were carried out on the four years old orchard
on the area of 2.80 ha. Planting distances in grafts M 9 for the two cultivars (Idared and Granny Smith) were 4
x 1.3 m; while the MM 106 grafts both cultivars were planted 4 x 1.7 m.
In orchard were set and marked trees, which were involved in the experiment, at 20 cm above the graft site
were marked by black color. The experiment was performed in four repetitions. In one plot were taken five
trees for processing per each combination, which means they were generally included 80 trees. The leaf surface
was determined by measurements of 10 leaves selected randomly for each tree involved in the experiment.
Measuring the leaf surface was done by the millimeter paper, and values were expressed in cm²/foliage.
Data from the measurements were analysed using two-way ANOVA with post hoc testing (LSD test)
with
StatPlus
software
(AnalystSoft
Inc.,
Alexandria,
VA,
USA).
1.2 Results and discussion
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Figure 1. Leaf surface in cm2
The results of the leaf surface, expressed in cm², are presented in the figure 1 showing that the rootstock MM
106 (Granny Smith 27.42 cm2 and Idared 25.03 cm2 ) has reached larger average surface of the leaf, whilst the
rootstock M 9 (Idared 24.65 cm2 and Granny Smith 27.04 cm2 ) has lower average surface of the leaf. Based
on the analysis of variances there were significant differences on the leaf surface among cultivars, but no
differences among rootstocks. There we can conclude that the average surface of Granny Smith cultivar
compared to Idared is greater in both combinations. The changes introduced are primarily a result of the
hereditary properties of the rootstock and the cultivar. Our results showing that MM 106 rootstock is more
fertile (abundant) for the most parameters compared to M 9 match with a range of authors, such as:
Gvozdenović, Dulić (1982) [3], Kapetanović (1984) [4], Mišić (1994) [9], Zajmi (1997) [16], Štampar (2009)
[11], Trillot et al. (2002) [12], Krpina (2004) [6], Zajmi (1986) [15].

Photo 1. Measuring the leaf surface
1.3 Conclusions
Based on our yearly research conducted under agro ecological conditions of the orchard in Anamorava region,
in an area of 2.8 ha, where common technology has been applied to the cultivation of apples, we can draw the
following conclusions: both cultivars, Idared and Granny Smith in combination with M 9 and MM 106
rootstocks to the leaf surface and in general for the growth and development of apples, prove that under these
agro ecological conditions the hereditary properties of rootstocks and cultivars and their mutual influence were
introduced. Based on the results obtained by analysis of variance it can be concluded that MM 106 rootstock is
more abundant compared to M 9. In both combinations the cultivar Granny Smith has shown a slightly larger
surface in comparison with Idared cultivar.

References
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Oxidative stress and methods used for hydroxyl radical determination
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Abstract:Understanding the role of oxidative stress in brain as well as developing medical strategies to reduce its
damaging potential in the aging process and pathogenesis of cancer, neurological diseases like Alzheimer’s diseases and
Parkinson’s diseases and other incurable illnesses is an important direction in medicine and biochemistry over the world.
This review outlines the processes by which hROS may be formed, their damaging potential and determinations methods.
Also, the questions upon the nature of reactive hROS in a Fenton (like) system plays a crucial role will be addressed on
this part and several lines of evidences will be presented in order to clarify this issue. Highly reactive hydroxyl radicals
(hROS) have been implicated in the etiology of many diseases, therefore monitoring of hROS should be extremely helpful
to further investigate and understand the role of hROS in the pathogenesis of neurological disorders and to develop
medical strategies to reduce the damaging potential of hROS. The very short half-life of OH• requires the use of trapping
agents such as salicylic acid or phenylalanine for detection, but their hydroxylated derivatives are either unstable, or
implicated as reactant in biochemical processes. Based on already successfully in vitro and in vivo work done in our
group in the past two decades, we decided to use sodium terephthalic acid as a trapping agent, the hydroxylation of which
yields only one stable and highly fluorescent isomer, 2-hydroxyterephthalate (OH-TA).

Introduction
As reported by Sies and Cadenas [1], oxidative stress is defined as an imbalance between oxidants and
antioxidants in favor of oxidants leading to a disruption of redox signaling and its control or to molecular
damage. As established in various reported studies, the brain appears to be most susceptible to this damage.
Due to the presence of high amounts polyunsaturated of fatty acids, low levels of antioxidants such as
glutathione or vitamin E, and the elevated content of iron in specific areas, as for example the substanitia
nigra and globus pallidus, the ability of brain to bear oxidative stress is limited [2]. Several recent reports are
in support of the hypothesis that highly hydroxyl radicals are the major species responsible for oxygen
toxicity in biological processes [3]. One possible way in which ROS are transformed into hROS is the Fenton
Reaction (where hydrogen peroxide is reduced at the iron center with generation of free hydroxyl radical).
Haber and Weiss suggested that the highly reactive hydroxyl radical (OH•) could be generated by an
interaction between superoxide (•O2-) and hydrogen peroxide (H2O2) [4]:
•O2- + H2O2 → OH• + OH
Thermodynamically in living cells this reaction system requires some sorts of catalyst to proceed [5].
Although many transition metal ions such as Fe2+, Cu2+, Ti3+, Co2+, Cr2+ are capable of catalyzing this reaction
[6], in this context iron is the most important transition metal, because of its high abundance on mammalian
cells. Copper is probably more important than iron for oxidative damage to DNA [7]. The iron-catalyzed
Haber– Weiss reaction, which makes use of Fenton chemistry, is now considered to be the major mechanism
by which the highly reactive hydroxyl radical is generated in biological systems [8]. The nature of the
oxidizing species produced via a Fenton system strongly depends on the chemical environment, like the pH,
the ligand(s) of the Fe (II) complex or the presence or absence of O2 [9, 10, 11]. In vivo only iron and copper
are present in high enough concentration to be relevant in Haber Weiss reaction [12]
Fe3+ + •O2- → Fe2+ + O2
Fe2+ + H2O2 → Fe3+ + OH• + OHReactive oxygen species (ROS) is a collective term that covers several substances, ranging from the relatively
unreactive H2O2 through O2- and singlet O2 to the highly reactive oxygen species (hROS), which may exist
as free hydroxyl radicals (OH•), as bound (‘’crypto’’) radicals or Fe(IV)-oxo species. In addition, each
species of ROS has a characteristic chemical reactivity [13], for example, 1O2 reacts with anthracenes to yield
endoperoxides in the Diels-Alder mode [14], whereas OH• can react directly with aromatic rings to yield
hydroxylated products [15], while NO reacts with guanine to yield the deaminated compound [16]. In order
to fully understand the biological roles of each ROS spacies is necessary to develop highly selective and
sensitive methods. Furthermore, hROS can be generated from numerous sources in vivo. Mitochondria could
be one of the most important in vivo sources of hROS generation, also superoxide anion and hydrogen
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peroxide can be generated from this organelle. The quantity produced under both normal and pathologic
conditions is unknown [17-22]. The number of different enzymes have been shown to be capable of
generating hROS is extensive, and includes the cytochromes P450, various oxidases, peroxidases,
lipoxygenases and dehydrogenases [5]. In addition, NADPH oxidase is well known to generate hROS as part
of its antibacterial function on phagocytic cells, this enzyme also appears to be present on numerous other
cells and may have important signal transduction activities [22]. There exists convincing evidence that
reactive oxygen species (ROS), including O2- H2O2, OH• , and NO•, play an important role in numerous
pathologies including neurodegenerative diseases, ischemic or traumatic brain injuries, cancer, diabetes, liver
injury, and AIDS [23-30]. Reactive hydrogen species and singlet oxygen have been shown to hydroxylate
purine residues in DNA, forming the 8-oxo-7, 8-dihydro-20-deoxy-derivatives of adenosine and, oxidized
purine or pyrimidines can cause functional problem [31-33]. The free radical ageing theory (which
hypothesizes that increases in ROS accompany aging, leading to functional alterations, pathological
conditions, and even death), proposed by Harman, postulates that damage to cellular macromolecules via
free radical production in aerobic organisms is a major determinant of life span [34,35].

Methods for hROS detection
Direct measurement of the hydroxyl radical is practically impossible due to its very short lifetime around 1
ns and extreme reactivity. The only one direct method of detection hydroxyl radicals is electron spin
resonance including spin trapping technique. The spin trap coupled to electron spin resonance has not been
proved to be a good method for measurements of hydroxyl radicals because of poor sensitivity, instability of
the spin trap adducts [36, 37]. Moreover, its application to in vivo experiments, in particular in freely moving
animals, is unpractical because of technical difficulties, which include high disturbing noise levels and
quenching in vivo [38]. Therefore, in order to fully understand the biological roles of hydroxyl radicals, a
considerable amount of research has been conducted on the developing highly selective and sensitive
analytical methods to monitor hydroxyl radicals in biosystems. To address this issue several indirect methods
using different chemical traps based on hydroxylation of aromatic compounds have been suggested and are
widely used for monitoring formation of hydroxyl radicals in biological systems [39].

Salicylate (SA)
Salicylic acid has been mainly used in the past two decades in both in vitro and in vivo settings as the trap to
determine OH• by measuring its hydroxylation products, (scheme 1.1)
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Although widely used, this method has several fundamental disadvantages, hydroxylation of salicylic acid
provides two mayor hydroxylated products 2, 3-dihydroxy salicylate (49%) and 2, 5-dihydroxy salicylate
(40%) accompanied by cathecol which is formed only in small amount (11%) [39]. Because 2,5-DHBA can
also be produced enzymatically by the cytochrome P450 [40, 41], only 2,3-DHBA can be used for hROS
determination. Moreover, Salicylic acid is also found to affects inflammatory responses through inhibition
of cyclooxygenase [42, 43, 44, 45], which is itself an important source of ROS and the means by which
prostaglandins are produced [46]. Furthermore, salicylate inhibits phospholipase C and interacts with several
transition metal ions [47].

Phenylalanine
Hydroxylation of phenylalanine (scheme 1.2) has been suggested as an alternative assay for hydroxyl radical
determination [48],

Phenylalanine reacts with hROS to produce meta-, para-, and ortho-tyrosine, and paratyrosine is an
endogenously product, which is formed from L-phenylalanine by the enzyme phenylalanine hydroxylase (EC
1.14.16.1) and therefore cannot be used for detection of hydroxyl radicals. Kinetic studies have shown that
hydroxylation of phenylalanine is rather slow [41, 48] and the amount of hROS required to overcome the
detection limit, about 50 nM, is rarely present in tissues, even in abnormal conditions [41, 49]. All these
considerations raise serious questions about the validity of in vivo results obtained using those methods.

Terephthalic acid (TA)
Compared to either salicylic acid or phenylalanine, TA 2- (scheme 1.3) has properties that make it a superior
trapping agent for OH• determination. Neither TA 2- nor OH-TA are normally present in tissues, or react in
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biochemical processes, and no toxicity has been reported regarding the parent compound [41]. In principle,
the high sensitivity and reactivity of TA2- with hROS allows relatively low concentrations of TA2- to be used
for reliable detection of hROS formation under in vivo conditions [51]. The detection limit of OH-TA in vitro
was estimated to be equivalent to 0,5 nM [52]. The presence of TA2- in the perfusion fluid did not affect basal
or evoked release of the amino acid neurotransmitters aspartate, glutamate, taurine and GABA [51, 59]. The
hydroxylated product is very stable and could allow continuous near real-time monitoring of hROS directly
in the extracellular fluid of the neostriatum of freely moving animals, by coupling the microdialysis probe
outlet tubing to the analytical system. It was shown that o-phthalaldehyde (OPA) does not affect OH-TA
fluorescence when it was used for derivatizing amino acids. Therefore, determination of the release of amino
acid neurotransmitters and hROS formation can be performed within the same microdialysis experiment.

4-Hydroxybenzoic acid (4-HBA)
Detection of hROS with 4-hydroxybenzoic acid (4-HBA) is less complicated, because only one
hydroxylation product, 3,4-dihydroxybenzoic acid (3,4-DHBA), is formed in significant amounts (see Fig.
3). Thus, from a chemical viewpoint, this method should provide a much more reliable possibility for hROS
quantitation. It has been used in microdialysis experiments, using HPLC separation with electrochemical
detection [66, 67, 68]. Although 4-HBA can be hydroxylated by monooxygenases from some
microorganisms, this apparently does not occur in mammals, suggesting its suitability as a chemical trap for
hROS determination in vivo. As 4-HBA is an endogenous compound that shows little or no apparent toxicity,
it has been claimed that it could be also used for human studies [68].
However, it is necessary to use high (mM range) concentrations of 4-HBA and further work is necessary to
assess whether any biochemical processes are affected by 4-HBA, or its metabolites, at such levels,
particularly in view of it being a substrate for 4-hydroxybenzoate polyprenyltransferase (EC 2.5.1.39), which
is involved in the biosynthesis of ubiquinone [68].

In vivo electron-spin resonance (ESR)
Electron spin resonance, also known as electron paramagnetic resonance (EPR) spectroscopy, can be used to
detect molecules with unpaired electron spin states, present in radicals, transition metal complexes, like ferryl
species, or molecular oxygen. However, the sensitivity is relatively low and high disturbing noise levels have
limited its use in vivo. Short-lived species, like hROS, cannot directly be detected but may be transformed to
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more stable radicals with so-called spin traps. Among the most widely used substances for that purpose are
5,5-dimethyl-1-pyrroline-N-oxide (DMPO) hydroxy-2,2,6,6-tetramethylpiperidine-N-oxyl (TEMPO), aphenyl-N-tert-butylnitrone (PBN) or a-(4-pyridyl-1-oxide)- N-t-butylnitrone (POBN). As spin traps react
specific with reactive oxygen (ROS) or nitrogen (RNS) species.

HPLC and online determination, comparison of two methods
The integration of the fluorescence detection with the capillary tube cell coupled to the in vivo microdialysis
probe to form an on line electro analytical system for continuous monitoring of hROS in brain dialysate of
rats is presented form Bashkim at Al [52]. This allows a near real time monitoring of hROS in brain through
rat striatal microdialysis system thanks to the highly selective fluorescence of OH-TA. This approach
provides several significant advantages over HPLC in terms of its simplicity, sensitivity, reproducibility and
near real time conditions. In comparison to the HPLC analysis of collected perfusates, the real time method
has the advantage of resolving also small and short lasting OH-TA peaks. This may be useful for possible
future human application. Furthermore, while the use of the HPLC is limited in terms of time resolution
(sampling time cannot be reduced below 10 min), the on line method provides real-time information for
monitoring of hROS under physiological and pathological conditions and should be extremely helpful to
further investigate and understand the role of hROS in the pathogenesis of neurological disorders and to
develop medical strategies to reduce the damaging potential of hROS.
The detection limits of the on line and HPLC measurements presented form Bashkim at Al [52], were 1,18
nM and 0,98 nM, respectively, indicating the same sensitivity for the two methods. Furthermore, it can be
concluded from the data presented below that the online method allows a more accurate quantitation of hROS.
As HPLC data represent the mean over a 20 min collection period, especially short lasting hROS releases
can be significantly higher than quantified by HPLC. This is shown in Scheme 1.4 and 1.5 were two types of
on line recordings in comparison to HPLC quantitation are schematically presented: In the first case a larger
hROS releases is schematically presented (a longer-duration peak of 40 min see Scheme 1.4) this on line peak
is measured on HPLC in two fractions, therefore the HPLC peak of each fraction is only 1/2 of the total area
of on line peak. This behavior is normally due to the dilution, where 10 min of on line peak for each fraction
is represented as basal peak. Whereas in the second case a small short lasting hROS releases schematically
is presented (a short-duration peak of 5 min see Scheme 1.5) where due to the dilution the HPLC peak is only
1/3 of the total area of on line peak. Therefore, in order to address this issue it was of primary importance to
know exactly the time at which the hROS peak can be integrated, therefore in order to find out this it was
necessary to have a strict control over the on line protocols.
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Scheme 1.4. Comparison between on line recordings and HPLC quantitation. The red lines represents the
on line releases, whereas the blue square represents the HPLC peaks measured in two fractions

Scheme.1.5. Comparison between on line recordings and HPLC quantitation. The red lines represents the
short lasting hROS releases whereas the blue square represents the same on line peak measured with HPLC

Conclusions
Unlike hydrogen peroxide and superoxide, which are destroyed by catalase, peroxidases, and the superoxide
dismutases, there are no known enzymes that catalyze the removal of hROS. Thus, their formation and
removal are rapid but unregulated. Much of the work relating oxidative stress to disease has been based on
determining the effects in terms of DNA, lipid and protein damage [53, 54, 55]. However, since these measure
the end-products of ROS damage, they will be affected by factors such as the efficiency of local antioxidant
defenses and repair mechanisms. These can show considerable inter-individual variability, depending on diet,
disease status, age, and genetic factors [56, 57]. In view of the wide-ranging toxicity of hROS, it is difficult
to envisage specific regulatory functions, although singlet oxygen has been reported to regulate plastid
differentiation in plant seedlings [58]. Further advances in our understanding necessitate the application of
sensitive and reliable methods for hROS detection in vivo, such as those discussed in this review. Their use
in microdialysis experiments to detect hROS in vivo, in freely moving animals, has considerable potential
for research and medicine [see 59, 60]. However, caution and rigor are essential for the correct interpretation
of the data obtained. Thus, high basal hROS levels have been reported in some [see, 61, 62], but not all [59]
microdialysis studies in the brain and also in studies with isolated cell preparations [63].
It has been reported that hROS formation might be catalyzed by iron leaking from the stainless-steel probes
that are used in many microdialysis studies [64]. It has also been suggested that hROS formation might result
from cell damage caused by the probe insertion [65]. Clearly this effect would be an interesting field of study,
but the use of adequate recovery times after probe insertion should minimize this response. The alternative
possibility that the formation and release of hROS under basal conditions is a normal physiological process
warrants further investigation. There are still numerous unsolved questions related to hROS formation and
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activities in vivo as well as in vitro. In addition to the further development of analytical techniques, a multicausal and interdisciplinary approach will be necessary for a resolution of many of these questions.
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Abstract. This study focuses on the analysis and characterization of anthocyanins from Raspberry fruit (Rubus
idaeus L.). The fresh Raspberry fruits were extracted with the solvent of EtOH 96% /0.1% HC l (1:1, ratio) at
room temperature for 4 h in the dark. The extraction process was the important step in the isolation and
identification of anthocyanins. For this purpose, anthocyanin contents in Raspberry fruits were determined with
UV-Vis Spectroscopy. The results showed that the total anthocyanin content (expressed as cyanidin-3-glucoside)
in the extract was 277.2 mg/L, which is equivalent to 9.33 mg/100g total anthocyanin of dry material. All statistical
analysis was performed using the MS Excel program and SPSS 22.0 statistics
software.
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Introduction
Berries contain a significant amount of diverse bioactive compounds, which individually or in
combination can have a positive effect on human health. Therefore, berry fruit can be recommended as a
natural source of antioxidants. Small fruits are an excellent source of natural antioxidant substances, which
is one of the major reasons for their increasing popularity in the human diet Extracts of fruits from various
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blackberry, raspberry and gooseberry cultivars act effectively as free radical inhibitors [1],[2].
Raspberries (Rubus idaeus L.) are very popular and attractive fruit from the family Rosaceae. Is an important
commercial fruit with good flavor and attractive color widely grown throughout the world. They are
recognized by consumers as tasty and healthy fruits. These fruits are known as a rich source of dietary
antioxidants mainly due to their high level of phenolic compounds, which primarily comprise ellagitannins,
and flavonoids, including anthocyanins, and phenolic acids. In recent years, these bioactive
compounds have been associated with various health benefits, including antioxidant, prevention of
inflammation disorders, cardiovascular diseases, or protective effects to lower the risk of various cancers,
hypertension, overweight and obesity [3],[4]. Also, Raspberries fruits (Rubus idaeus L.) as important part
of our diet are known for their sensory and nutritional characteristics, because of high content of essential
nutrients that are beneficial for biological activity in human health. A high consumption of plant foods,
such as raspberries, appears to decrease the risk of obesity, diabetes, heart disease, and overall mortality
[5].
Anthocyanins belong to a large group of secondary plant metabolites collectively known as flavonoids, a
subclass of the polyphenol family [6]. Anthocyanins are a group of water-soluble pigments that confer the
blue, purple, and red color to many fruits and vegetables [7]. Anthocyanins are found abundantly in a variety
of berries. The anthocyanins present in blackberries and raspberries are important for the beneficial health
effects associated with their antioxidant, anti-inflammatory, and chemo preventative properties [2],[8].
In the present study, we aimed to identify and determine the content of bioactive compounds such as
anthocyanins content in different raspberry cultivars from organic and conventional cultivation. and possible
beneficial health effects.

Materials and methods
Sampling Preparation
The preparation of samples has been previously described [8],[9]. The extraction process was the
important step in the isolation and identification of anthocyanins. The fresh raspberry fruits were extracted
and acid hydrolyses using acidified aqueous solvent of EtOH 96% /0.1% HC l (1:1, ratio) at room
temperature for 4 h in the dark. Following hydrolysis, samples were cooled to room temperature and 1 mL
was subjected to the total anthocyanin analysis.

Total anthocyanin content
Total anthocyanin content was measured with the pH differential absorbance method with some
modifications [1],[3]. Absorbance of the extract was measured at 510 and 700 nm in buffers at pH 1.0
(hydrochloric acid–potassium chloride, 0.2 M) and 4.5 (acetate acid–sodium acetate, 1 M). The absorbance
of each dilution was measured at 520 and 700 nm using a distilled water as a blank. Absorbance (A) was
calculated as follows:
A = (A520 - A700) pH1.0 - (A520 - A700) pH4.5
The anthocyanin concentration (mg/L) was calculated using the following formula:
Anthocyanin content = (A x MW x DF x 1000)/(Ɛx1)
Where MW is the molecular weight of cyanidin-3-glucoside (449.2 gmol-1), DF is the dilution factor, and Ɛ
is the molar extinction coefficient of cyanidin-3-glucoside (Ɛ = 26 900 L cm-1 mol-1).
Total anthocyanin was calculated in the sample as mg per 100 g of extracts and dry material (FW).
For this purpose, anthocyanin contents in Raspberry fruits were determined with UV Vis Spectroscopy
(Genesys10S UV-Visible). Cyanidin-3-glucoside is commonly used to create the standard curve. The
results showed that the total anthocyanin content expressed as cyanidin-3-glucoside.

Statistical analysis
All data were expressed as the mean ± standard deviation of triplicate experiments. All statistical analysis
performed using the MS Excel program and SPSS 22.0 statistics software Differences were tested for
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significance using the ANOVA procedure, with a significance level of p < 0.05.

Results and Discussion
Results for total anthocyanins content on Raspberries fruits (Rubus idaeus L.) are summarized in Table 1.
and Figure 1.
Table 1. Total anthocyanin content of raspberry extracts and dry material (mg/100 g dry material)
Sample

TAc (CyGE mg/100 g)

Extract of Raspberry fruits

277.2±1.01b

Dry material of Raspberry fruits

9.33± 0.8a

a,b:

means ± SD in the same column differ significantly at level p < 0.05; Tac-total anthocyanin contents;
CyGE—cyanidin-3-glucoside equivalents. Values represent means SD of three measurements (n = 3).

3

Figure 1. Total anthocyanin content of raspberry extracts and dry material (mg/100 g dry material)
The results showed that the total anthocyanin content (expressed as cyanidin-3- glucoside) in the extract of
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the Raspberries fruits (Rubus idaeus L.) was 277.2 mg/L, which is equivalent to 9.33 mg/100 g total
anthocyanin of dry material. This is the first study to characterize anthocyanin content of the Raspberry
fruits (Rubus idaeus L.) in Kosovo. Similar results for anthocyanin content of the Raspberry fruits (Rubus
idaeus L.) have been reported by others researchers de Ancos et al. [10] therefore anthocyanins are
regarded as important antioxidants in berry fruits. However, in humans the bioavailability of dietary
anthocyanins is low [1].
Pantelitis et al. [1] in their work report total anthocyanin content of the Raspberry fruits (Rubus idaeus L.)
was observed 35-49 mg/100g dry material. Similar results for anthocyanin content have been reported
Szymanowska et al. [3] who found the content of anthocyanins content of the Raspberry fruits (Rubus
idaeus L.) are 58.7-42.9 mg/100g dry material, these values are much higher from our findings.

Conclusion
Raspberry fruit (Rubus idaeus L.) is valuable fruit crop, highly evaluated for the nutritional and sensory
value. In our work, we evaluated the content of anthocyanins in selected varieties of Raspberry fruit (Rubus
idaeus L.) as mentioned, this is the first study to characterize anthocyanins content of the Raspberry fruits
(Rubus idaeus L.) in Kosovo. In addition, the total anthocyanin value of Raspberry fruits (Rubus idaeus L.)
sampled help to give a realistic picture of what values might be expected from growing available Raspberry
fruits (Rubus idaeus L.) cultivars as well as from new ones developed through breeding in the near future.
These data will help provide a baseline for researchers studying the health effects of phytochemicals in
Raspberry fruit (Rubus idaeus L.) as well as product developers for nutraceutical, natural colorant, and other
industries interested in these properties and health benefits from health properties of anthocyanins.
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Abstract: The quality control of edible sunflower oil is monitored through several stages, from
unrefined oil, during the whole refining process as well as the bottled oil. Initially it is checked the
unrefined oil by means of analyzing its origin, enabling us to understand what the origin of the oil
is. Subsequently are checked the compounds that need to be removed from the sunflower oil in the
refining process. We also pay special attention to the preservation of some compounds present in
the unrefined oil. The methodologies applied for oil quality control are physical-chemical and
microbiological
methods.
Keywords: Sunflower oil, quality control, product storage, safe product.

Introduction
FLOIL is the only Refinery in Kosovo. Floil oil history started in November 2017, while the product now
is sold in the regional and global market. FLOIL as part of the FLUIDI family, is committed to providing
high quality in an ongoing process of strengthening added value for its customers.
The efficiency of the Floil Refinery is accomplished through an automated and sensitive Italian-German
of cutting-edge machinery, making it the leading refining plant in terms of quality in the Balkan region.
The technology applied by Floil Refinery reduces chemicals by more than 30% having a direct impact
to enhancing the quality of product. The machinery and equipment in the refining process to laboratory
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tests, both chemical and physical, as well as microbiological, safeguard a high product quality. The
refinery applies a minimum of steam and fuel, contributing to the preservation of air and the
environment.
Construction of Floil factory facilities, within the Company "FLUIDI" LLC, with machinery and
equipment for the refining process to laboratory tests as chemical and physical as well as
microbiological which guarantees a high quality of the product.
Sunflower oil is a light and healthy oil that contains Vitamin E more than any other edible oil. It
should be noted that plant-based oils are cholesterol-free, low in saturated fats and rich in unsaturated
fats. Sunflower oil, in addition to being rich in vitamin E, it also contains Omega 6 making it a healthy
choice. Considering that oils that are liquid at room temperature consist mainly of unsaturated fats
making plant-based oils healthier.
Sunflower oil is known for its variety of free fatty acids which allowing for it to be widely used in
food products.
The refining process is the purification process implying the removal of unnecessary substances
from the unrefined oil such as: removal of free fatty acids (FFA), phospholipids, metal ions, pigments,
waxes, trace metals, removal of odorous hydrocarbons and water.
Refining as a process aims not only to remove impurities and other unwanted materials, it rather
aims to preserve valuable components such as: Vitamin E and natural antioxidants.
In the refining process, in addition to achieving the goal of reaching the market with a higher quality
oil we also have by-products such as high fatty acids and waxes.

Image 1: Edible Oil Production Facilities
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Goal of the Presentation
Based on the fact that sunflower oil has a widespread use in our foods, the presentation aims to ensure
that sunflower oil and its processing during the refining process to the consumer is of great safety and
quality.
More specifically, the purpose of this paper may be clarified in three main aspects:
-

Expanding research by various chemical-physical and microbiological techniques
An important project for the future of sunflower edible oil quality
Identification of critical points along the oil refining process
Preventing the impact of external factors on the final product

The subject of study of this paper is to monitor sunflower oil from the raw material to the final oil
which as a process is controlled by chemical-physical and microbiological tests.
First the unrefined oil is subjected to origin tests to determine the origin of the oil. Subsequently,
the compounds that are in excess are determined by chemical-physical tests, which must be removed
during the refining process, as well as microbiological monitoring is made. Quality controls are
performed at each stage, starting from the unrefined oil, during the refining process and the final oil
product. Finally, the oil is bottled (PET), implying that we have a high quality and competitive product
in the European and world market.
From the social aspect, our study will enable and make the consumer aware that we have a more
realistic picture of the quality of the oil.

Theoretical aspects of the oil refining process
The refining process is divided into four stages: Neutralization and degumming, Bleaching,
Winterization and Deodorization.
Neutralization and Degumming
The process implies the removal of excessive and unnecessary components from the unrefined
oil. At this stage we initially use phosphoric acid to react with phosphatides, subsequently these
phosphatides which are bound to phosphoric acid are neutralized with sodium hydroxide, which also
binds free fatty acids (oleic acid). They are divided as soaps which are then processed in a special plant
for their treatment and converted into free fatty acid, a by-product of the oil.
The next step in the neutralization phase is the treatment with citric acid, enabling the binding
of metal ions, the removal of pesticides, as well as an oil purification is performed. The whole process
is performed at a temperature of 85-90 0C increasing the rapidity of reactions during the neutralization
process. This process is performed in a vacuum at a pressure of 30 mbar and this has an impact on the
removal of water and odors.
Bleaching
It is a process of removing the color of oil and some other unwanted components in edible oil
such as soaps, phosphatides and various impurities. To remove oil color we use bleach with adsorbent
properties which binds the oil pigments and subsequently in the filtration process colors and other
components are removed. This process is performed at a temperature of 85-90 ℃ which allows for an
increase on the speed of reaction, and the whole process is performed in vacuum, 30 mbar, which has
an impact on the removal of water and odors. The oil that is processed enters the two alternative filters
in the filter sheets in order to be filtered. The filtered oil then enters the winterization stage through
safety filters.
Winterization
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Winterization is a process that is carried out at a low temperature up to 4 ℃. These
temperatures affect the bonding of the waxes with the crystallizing substances which then passes
through the filtering sheets where the wax remains, while the oil passes through the safety filters to the
next stage of the treatment process.
Deodorization
Another refining stage is deodorization and it is righteously said that deodorization holds a
great impact on the quality of the refined oil and is often considered as the heart of the whole
methodology of refining edible oil. It is a process which is performed up to a temperature of 230 ℃
under vacuum 2 mbar and it is a process of the removal of all odors, water and other unwanted
components. The oil is subjected to steam distillation under high temperature and vacuum to evaporate
all odorous substances. The thermal effect of deodorization will remove the odors of oil, heat-sensitive
pigments and free fatty acids.

Research and sampling methodologies
The methods we use are: chemical-physical as well as microbiological methods such as
volumetric, gravimetric, physical, instrumental and microbiological methods.
Based on the principle that the qualitative composition of the oil varies from one stage to
another, determining the position of the sampling site in chemical-physical and microbiological terms
during the monitoring process is important.
The number of samples in our work process is 7 and in each sampling stage samples are taken
for quality control.
Table 1
No
1
2
3
4
5
6
7

Sampling stage
Unrefined (crude) oil
Neutralization completion
Bleaching completion
Winterization completion
Deodorization completion
Preservation of the refined oil
Bottled oil (PET)
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Image 2. Labs for performing physical -chemical and microbiological tests

Experimental Results
Table 2, Unrefined Oil
Chemical and Physical and Microbiological Parameters of Unrefined Oil
No

Parameters

Results

References

1

Soponification value

2
3
4

Density at 20 ℃
Index of Refraction at 40 ℃
Iodine number

0.920
1.469
122

0.916-0.928
1.461-1.474
118-141

1
2
3
4
5
6
7
8

Glycerol
High fatty acids (Oleic acid)
Percentage of water in oil
Peroxides value
Color (Lovibond) 5¼
Soaps
Phosphatides (P)
Impurities

99.90
1.17
0.15
8
K-4 V-100
0
170
0.1

/
3%
0.5
10
/
/
300
0.5

Tests showing oil origin
189
188-194

Units
Mg(KOH)/
g oil
g/cm3
nD
J2 / 100g
g/100g
%
%
meqO2/kg
ppm
ppm
%
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9
10

1
2
3

Waxes
Vitamin E

800
649.6

1200
/

ppm
mg/kg

Microbiological Tests
Results
Permitted Sample amount
values
gr/ml
8
10
0.1

Total mesophilic cout of live
bacteria
Yiests and molds
Salmonella

12
Were not
found

10
0

1
25

Table 3.1 Completion of Neutralization
Chemical and Physical Paramters of Oil
No

Parameters

Results

Units

0.05

Company
References
0.1

1

High fatty acids (Oleic Acid)

2
3

Percentage of water in oil
Color (Lovibond) 5¼

0.05
K-3 V-70

0.1
/

%

4

Peroxides value

5

5

meqO2/kg

5

Soaps

20

100

ppm

6
7
8

Phosphatides (P)
Impurities
Waxes

5
0.01
800

20
0.1
1200

ppm
%
ppm

%

Table 3.2 Completion of Bleaching
Chemical and Physical Parameters of Oil
No

Parameters

Results

1

High fatty acids (Oleic acid)

0.06

References of
the Company
0.1

Units
%
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2
3
4
5
6
7
8

Percentage of water in oil
Color (Lovibond) 5¼
Peroxide value
Soaps
Phosphatides (P)
Impurities
Waxes

0.04
K-1.1 V-15
2
0
2
0
800

0.1
K1.3 V25
5
0
10
0.1
1200

%

References of
the Company
0.1
0.1
K1.3 V25
5
0
5
0.1
10

Units

meqO2/kg
ppm
ppm
%
ppm

Table 3.3 Completion of Winterization

Chemical and Physical Paramters of Oil
No

Parameters

Results

1
2
3
4
5
6
7
8

High fatty acids (Oleic acid)
Percentage of water in oil
Color (Lovibond) 5¼
Peroxide value
Soaps
Phosphatides (P)
Impurities
Waxes

0.06
0.04
K-1.1 V-15
2
0
0
0
0

%
%
meqO2/kg
ppm
ppm
%
ppm

Table 3.4 Completion of Deodorization
Chemical and Physical Paramters of Oil
No

Parameters

Results

1
2
3
4
5
6
7
8

High fatty acids (Oleic acid)
Percentage of water in oil
Color (Lovibond) 5¼
Peroxide value
Soaps
Phosphatides (P)
Impurities
Waxes

0.035
0.005
K-0.9 V-4.6
0
0
0
0
0

References
of the
Company
0.05
0.01
K1 V6
0
0
2
0.01
5

Units
%
%
meqO2/kg
ppm
ppm
%
ppm

Table 4 Storing in the final conservation tanks
Chemical and Physical Paramters of Oil
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No

Parameters

1
2
3
4
5
6
7
8

High fatty acids (Oleic acid)
Percentage of water in oil
Color (Lovibond) 5¼
Peroxide value
Soaps
Phosphatides (P)
Impurities
Waxes

Results
0.035
0.005
K-0.9 V-4.6
0
0
0
0
0
Microbiological Tests
Results

1

Total mesophilic cout of live bacteria

2

Yiests and molds

3

Salmonella

Were not
found
Were not
found
Were not
found

References
of the
Company
0.05
0.01
K1 V6
0
0
2
0.01
5

Units

Permitted
values
3

Sample
amount
gr/ml
0.1

3

1

0
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%
%
meqO2/kg
ppm
ppm
%
ppm

Table 5, Bottling the oil (PET)
Physical, Chemical and Microbiological Parameters of Bottled Oil (PET)
No

Parameters

Results

1

Saponification value

2
3
4
1
2
3
4
5
6
7
8
9
10

Reference
values
Tests showing oil origin
189
188-194

Units

Density at 20 0C
Index of Refraction at 40 0C
Iodine value

0.920
1.469
122

0.916-0.928
1.461-1.474
118-141

Mg(KOH)/ g
oil
g/cm3
nD
J2 / 100g

Glycerol
High fatty acids (Oleic acid)
Percentage of water in oil
Peroxide value
Color (Lovibond) 5¼
Soaps
Phosphatides (P)
Impurities
Waxes
Vitamin E

99.99
0.035
0.005
0.2
K-0.9 V-4.6
0
0
0
0
560

/
0.2%
0.1
5
/
0
2
0.01
5
/

g/100g
%
%
meqO2/kg
ppm
ppm
%
ppm
mg/kg
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1
2
3
4

Lead
Iron
Arsenic
Copper

1
2
3

Cs 137
Cs 134
U 238

1
2
3
4
5
6
7
8

Alachlor
Aldrin/Dieldrin
BHC(suma α β δ)
γ-BHC
Chlorobenzilat
Chlorothalonil
DDT
Endosulfan

Metals in oil
<0.02
0.1
<1.5
1.5
<0.05
0.1
<0.1
0.1
Isotopes of radioactive elements
<1.0
15
<1.0
/
<1.0
/
Pesticides
<0.005
0.02
<0.005
0.02
<0.005
0.02
<0.005
0.01
<0.005
0.02
<0.005
0.01
<0.005
0.05
<0.005
0.1
Microbiological Tests
Results
Permitted
values

1

Total mesophilic cout of live bacteria

2

Yiests and molds

3

Salmonella

Were not
found
Were not
found
Were not
found

mg/kg
mg/kg
mg/kg
mg/kg
Bq/kg
Bq/kg
Bq/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

3

Sample
amount
gr/ml
0.1

3

1

0
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Results/Conclusions
Table 1 presents the critical points, where samples for testing must be taken and must be
constantly monitored. For each production (batch), three bottles are taken, one for chemical-physical
tests, one for microbiological tests and one is stored in the laminar room until the expiration date.
Table 2 shows the results of unrefined oil. Upon receiving the raw material, we perform the
origin test, from the test results we realize that the unrefined oil is sunflower oil. Next we carry out the
test of the components that must be removed during the refining process and those that must be
preserved such as vitamin E. If the requirements are met we continue with microbiological tests.
Table number 3.1 presents the tests from the refining process, respectively the neutralization
stage the main focus here being on the removal of phosphatides and free fatty acids, and further the
removal of other components such as: water, peroxides, soaps, impurities etc. In table number 3.2 we
have the bleaching process and here is expected the removal of the color /decoloring/ as well as other
components such as: water, soaps, peroxides, etc. In table number 3.3 we have the winterization phase,
at this phase waxes and impurities are removed, while in table number 3.4 we have the deodorization
phase, performing the removal of those components that are not resistant to high temperatures. At this
stage we have a reduction in free fatty acids, color, water, peroxides, odors, as well as microbiological
tests, taking into account that the refining process is carried out at high temperatures, the chance of
microorganisms for survival is zero and as such microbiological tests are zero.
In table number 4 we have presented the stored oil in the final oil tanks. Here tests indicate no
changes except that special monitoring is exercised in microbiological terms and the results of such
tests are zero. That is, we have a closed system from the refining process to the preservation of the oil
in final tanks and we can freely say that the final oil product is safe from external contaminants.
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Table 5 shows the results of bottled oil, where the whole bottling process is carried out in the
controlled presence of nitrogen. Here we see that the origin tests are unchanged from the unrefined oil
tests, while the components removed in the refining process are within the permitted standards. Our
goal to preserve Vitamin E was successfully accomplished and trace metals are below the reference
values. The isotope results of the radioactive elements have not been detected and are within the
standards. In the final oil product we also perform pesticide tests indicating that these pesticides are not
present in our oil. The final tests are the microbiological tests, although after the completion of the
process of refining and canning the oil in the final tanks they have resulted zero we monitor the oil
condition by microbiological tests up to its bottling stage and the microbiological tests are zero.
Considering all these results we can say that we offer the market a high quality and safe
consumption product.

Discussions of results of components in stages
From the tests in stages we indicate the stages the removal of these components takes place.
FFA as oleic acid is removed in the neutralization and deodorization stage, while phosphatides
are removed in the neutralization and bleaching stage. Soaps are not present in the unrefined oil, but
when the FFA and phosphatides are removed neutralization is performed with NaOH, they are
produced. As a result, we have 20 ppm after the neutralization phase, and subsequently the bleaching
stage removes them because the bleaching earth has acidic properties removing soaps from the oil.
Water which is present in unrefined oil begins to decrease during the neutralization and bleaching
process, as stages that are performed under vacuum 30 mbar and at a temperature of 90 ° C. While a
nearly complete removal happens in the deodorization stage where we have a maximum temperature
of 230 ° C and a vacuum of 2 mbar. The largest amount of the removal of impurities is carried out in
the neutralization stage, but removal of impurities continues in each stage. Waxes are removed in the
crystallization process. Peroxides or dissolved oxygen in oil are being removed during the high
temperatures in the process, which is also under vacuum, and the largest drop is in the deodorization
phase where all oxygen is removed as well as all odorous components.Oil colors are red and yellow.
The color in the first phase of neutralization has a slight decrease but the bleaching phase makes the
greatest removal of pigments, while the rest of the color is removed in the deodorization phase, under
the impact of high temperatures.
Vitamin E as a valuable component of the oil, is intended to be preserved, although in the
process it is lost by 14%, so we can say that we have a satisfactory presence of it in the oil. That is,
during the refining process we have managed to remove unwanted components but we have also
preserved components we need such as vitamin E.
From the following table we conclude that we have managed to offer a very high-quality
product for the local market, the regional market and beyond.
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Image 3. Oil in stages: unrefined, neutralized, bleached, winterization and deodorized or final
oil.

Table 6
No

Parameters

Unrefined
oil

Neutralize
d oil

Bleached
oil

Crystallized
oil

Deodorized
oil

Bottled
oil

Units

1

FFA

1.17

0.05

0.06

0.06

0.035

0.035

%

2

Phosphatide
s

170

5

2

0

0

0

ppm

3

Soaps

0

20

0

0

0

0

ppm

4

Water

0.15

0.05

0.04

0.04

0.005

0.005

%

5

Impurities

0.1

0.01

0

0

0

0

%

6

Waxes

800

800

800

0

0

0

ppm

7

Peroxides

8

5

2

2

0

0.2

meqO2/kg

8

Red color

4

3

1.1

1.1

0.9

0.9

9

Yellow color

100

70

15

15

4.6

4.6

10

Vitamin E

649.6

640

640

640

560

560

(Lovibond) K
5¼
(Lovibond) K
5¼
mg/kg
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Abstract: This paper aims to analyze the impact of Covid-19 on cow’s milk production in Gjilan region. It
is a descriptive and quantitative survey. The random sampling technique was used to select the respondents of
71 dairy farms in three municipalities of Gjilan (Vitia, Kamenica, and Gjilan). Interviews include farms where
5-78 dairy cows are bred. Data on milk production, farm expenses, and returns for each farm were recorded
during the period February-April 2020 and a comparison was performed with the same period for 2019. The
farmers reported that restrictive measures undertaken as a result of Covid-19, did not have any negative impact
on milk production, sales, expenses and returns, however, 26,8% of the farmers interviewed reported that milk
production had decreased. Farmers should improve animal feeding in the second half of 2020 and at least achieve
last
year's
production.
Key words: milk producers, Covid-19, milk production and sales, Gjilan region.

1

INTRODUCTION

Agriculture and rural development continue to play an essential role in the economy of Kosovo,
being assessed, as it mentions in the Green Report (2019), ¨sector of great importance in the overall
economic development of the country¨. Kosovo continues to be a predominantly rural economy with
7.2 percent of the GDP generated by agriculture, during 2018. However, in the last two years (20172018) the agriculture production decreased (MBPZHR, 2019). Besides, agriculture is the largest
employing sector, accounting for about 35 percent of the active force. (MBPZHR, 2019).
In 2018, livestock production declined in value, compared to the previous year by 8.7%, however,
livestock production is very important for the economic development of the country, as cattle sector
is one of the most important sub-sectors in agriculture as it provides about 98% of milk and 60,4%
of meat (Krasniqi, 2019). Cattle are the most important category within livestock and it accounts
for 51% of total livestock heads, while within the structure of cattle, dairy cows accounted for 51%.
Cattle milk dominates raw milk production – small ruminant milk production is insignificant in
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Kosovo. The dairy cows (about 132, 500 heads) are
producing 277,599 tons of milk (MBPZHR, 2019). Dairy production is considered as an activity
with considerable nutritional, social, and economic importance in Kosovo. Therefore, the Ministry
of Agriculture Forestry and Rural Development of Kosovo (MAFRD) considers dairy as a priority
sector, providing direct payment support and investment support to dairy farmers to improve dairy
production competitiveness and improve food safety and animal health standards (Zeqiri et al,
2015).
In Kosovo, cattle production suffers from a low level of competitiveness, due to low production
efficiency and high production costs, and in many cases, producers are forced to accept low incomes
by not competing with imported products (Zeqiri, 2018). Based on these facts, we thought to
observe how the closure that occurred from COVID-19 affected the production and income of
cattle farms.
As it is mentioned by FAO (2020) and Ceylan (2020), COVID-19 has had an impact on many
sectors at global and national levels, including the livestock sector. This contagious disease will
effect changes in the economics and politics of the world. The lockdown and travel restrictions have
resulted in difficulty moving live animals and animal products like milk, and restricted capacity to
purchase necessary production inputs. In many countries, these difficulties have led to a decrease in
processing capacity for animal products, as well as the loss of sales and slowdown of market activity.
The economic impact is considered two dimensional affecting both supply and demand. With
regards to consumption, in Kosovo, as in many countries, farmers have been facing changing
consumer attitudes and marketing channels. At this moment, little is known about how households
will respond in terms of their spending on the pandemic. The same can be applied to livestock
production and farm expenses and revenues.
According to McKibbin and Fernando (2020), transport being limited and even restricted among
countries has further slowed global economic activities Most importantly, some panic among
consumers and firms has distorted usual consumption patterns and created market anomalies. While
Wren-Lewis (2020), mentioned that part of consumption related to social circumstances,
concentrated in bars and restaurants. According to this, milk consumption and its processing have
not decreased because it is not consumed as much in bars and restaurants. However, several countries
reported that milk processing faced issues. During April, farmers in Wisconsin were asked to dump
fresh milk because there was no demand for it as the marketplace for dairy products has been gutted
by the closure of restaurants, schools, hotels, and food-service businesses (Barrett, 2020). Besides,
Huffstutter (2020) is emphasizing that the disruption to supply chains due to the Coronavirus is
causing tones of fresh produce to be wasted in the U.S., as farmers are unable to get their products to
market. Despite food shortages and high demand for dairy products, the Dairy Farmers of America
has had to ask farmers to dump their milk. The short shelf life and perishable nature of dairy products,
means the effects of the Coronavirus have hit them harder, and faster, than other agricultural
industries. While USDA (2020) is estimating that 2020 European Union milk deliveries will remain
stagnant
relative to 2019 due to an overall reduction in the herd population and global market disruptions
following the COVID-19 pandemic, especially the reduction of cheese export.
During April, FAO (2020b) was answering many questions about the pandemic and its life aspects,
and it mentioned that food demand in poorer countries is more linked to income, and, here, loss of
income-earning opportunities could impact on consumption. Vulnerable groups (including smallscale farmers), will face challenges accessing markets to sell their products or buy essential inputs,
or struggle due to higher food prices and limited purchasing power. Informal laborers will be hard
hit by job and income losses in harvesting and processing. The demand will also fall due to higher
uncertainty, increased precautionary behavior, containment efforts, and rising financial costs that
reduce the ability to spend, as it happened during the 2008 financial crisis.
Mathios et al. (2020) predict that the economic impact of the pandemic will be severe, and the
2008 financial crisis will likely pale in comparison. These are worrying times for everyone around
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the globe. Invariably, these developments have not left consumers unscathed. Many consumers have
lost their income and have to manage their consumption bundles with severely reduced resources.
Gupta et al. (2005) emphasize that despite the known effectiveness of quarantine as a means to halt
the disease, little research has been done to estimate its cost.
To overcome the situation created by COVID-19, in addition to government policies on
agriculture, FAO (2020c) is suggesting that agricultural extension service (EAS) can play an
indispensable role at the frontline of the response to the pandemic in rural areas. However, to adapt
to the emergency context within the government regulations, EAS providers need to rapidly change
their way of operating. EAS can make critical contributions to minimizing the impact of COVID-19
in the following main action areas: - (i) raising awareness about COVID 19 in rural areas. (ii)
assessing the field situation and advocating for urgent solutions to farmers’ needs, and keep
governments informed, thus allowing rapid and adequate decision
making for ensuring health and food supply. (iii) ensuring continuous support to rural producers in
a situation of physical distancing.

EAS can provide trusted sources and contact details to ensuring easy access to inputs, seeds,
transport, and finances that are critical to ensure guarantee food production during COVID-19 in the
field. (iv) building partnerships to overcome market disruptions and ensure supply chain functioning.
Recognizing that many EAS actors operate at the agricultural production level of the value chain,
COVID-19 imperatives can push them to take action in addressing the critical problems of the
farmers, in partnership with other stakeholders in the agricultural innovation system.
The question addressed in this paper is: What impact do farmers’ education level and farmers
experience have on milk production during the Covid-19 lockdown period? According to several
authors (Lockheed et al., 1980; Hicks, 1987; Kilpatrick, 1996; Hanushek and Wößmann, 2010),
the education is explaining differences in productivity and income between farms and countries and
can facilitate the diffusion and transmission of knowledge and information for implementing the new
technologies. Also, these authors emphasize the positive effect of a farmer's educational level and
exposure to extension services on-farm productivity and gross operating surplus compared to other
farm businesses. According to Moran (2009) to be successful, farmers must be able to manage their
resources to meet challenges and costs, prices, climatic conditions, understanding the technology of
final products, as well as the ability to direct day-to-day operations to generate a profit and make the
right decisions about investing in their sustainable future.Lockheed et al., (1980) have synthesized
the conclusions of several
studies of the positive effect of a farmer's educational level and exposure to extension services onfarm productivity. While according to Kilpatrick (1996) the farm businesses which have agricultural
qualifications have an average gross operating surplus compared to other farm businesses.
In the present paper, we investigated whether Covid-19 affected dairy farm income during the
period of lockdown in three municipalities of the Gjilan region, comparing the milk production and
farm returns for the period February- April of 2019 and 2020. Besides, a comparison of the relation
between the educational levels and work experience of dairy farmers with daily milk production and
sales,
as
well
as
the
expenses
and
returns
was
performed.

MATERIALS AND METHODS
The study was conducted in the three municipalities of the Gjilan region (Vitia, Kamenica, and
Gjilan), Kosovo. The data was collected during May 2020. A structured questionnaire was used for
the collection of all information related to dairy farming. To avoid confounding questions and for
clarity, the questionnaire was pre-tested with 3 farmers. Farmer pilot groups for pre-testing of the
questionnaire was not used as the restriction measures of Covid-19 didn’t allow for gatherings. 71
face-to-face interviews were conducted, and the farms were randomly selected (from the farmers’
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list of the Agricultural Office of Gjilan Region). 5-78 cows are bred in each of the visited and
interviewed farms. Interviewers did not encounter any major problems in terms of the willingness of
the population to participate, especially after the participants had been briefed about the purpose of
the interview and the survey.
The questionnaire was designed to capture information related to general characteristics of the
farm, the numbers of dairy cows, milk yield in different farm sizes; age, experience and education
level of household head, and family size. Besides, the situation of milk production, milk sales, milk
price, input price, milk expenses, and returns were collected from February through April for the
years 2019 and 2020.
The obtained data was stored in Excel-2000 and imported to SPSS 22.0 for analysis. Stored data
were tabulated and arranged as a percent value. Descriptive statistics (i.e. means, frequencies, etc.)
were done to estimate the different variables.

RESULTS AND DISCUSSIONS
1. Farmers’ Socio-demographic indicators
The current situation and the sector’s developments with a focus on the relationship between
the level of formal education and farmers’ practices, in three municipalities of Gjilan region
of Kosovo, is analyzed in this section. For this purpose, education is included by using six
points Likert scale: 0-no education, 1- obligatory education (up to 9 years of school), 2agricultural middle school (12 years of school), 3- other middle schools (12 years of school),
4-university degree in environment, 5- university degree.
The results of group 0-1 (primary education) are compared with those of better educated
farmers’ groups 2-5 (secondary + education).Sample socio-demographic and farm
indicators.
Table 1: Main sample socio-demographic and farm indicators.
Educa
tion

Sample farm household
indicators

Level

Age

Working

Number of cows
2019

2020

experience
(years)
Me
an

Stand
ard.

Me
an

Devia
tion
Prim
ary

Stand
ard.

Mean

Devia
tion

Stand
ard.

Mean

Devia
tion

Stand
ard.
Devia
tion

49,2

11,55
4

19,
8

13,55
5

14,53
3

16,34
4

14,4

18,31
7

45,3

11,14
5

15,
09

11,22
7

13,55

9,161

12,48

7,66
1

educa
tion
Secon
dary
educa
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tion

Aver
age

46,1

11,34
4

16,
08

11,81
2

13,76

10,93
3

12,89

10,67
0

The majority of respondents belong to the age group 30-49 years (56,3%) and 16,9% are more
than 60 years old. For the group of primary education 66,7% belong to the age group of 30-49 years
and for the group of secondary education 55,4%.
The majority of the respondents had less than 20 years of farming experience. The farming
experience of 53,3 percent of respondents was less than 20 years for the primary education group;
while in the secondary+ education group, 71,4 percent of the farmers had less than 20- year
experience. In the group of more educated farmers, 28,6 percent were with less than 10- year
experience.
All the farms of our survey had more than 4 cows so they were market-oriented. We targeted
market-oriented farms because usually they are more aware of the ¨new situations¨ and market
distortions and compare with small subsistence farms (1-2 cows) are more likely to “survive” the
growing competition in the future (Nguyen and Cheng, 1997; Čechura, 2014; Sheng et al., 2014;
Gowda and Dixit, 2015).
Table 2: Education level of the observed farmers
Education
No
educ
atio
n
(0)
Tot
al

5

Perc
en
tag
e

7,0

Obligatory

1
(1)

10
14,1

High
agricult
ural
school
(2)
10
14,1

High
schoo
l (3)

Agricul
tural
Univer
sity
(4)

Unive
rsit
y (5)

Tot
al

M
ea
n

Std.
Dev.

40

0

6

71

2,5
4

1,21
7

56,3

0

8,5

100

The majority (56,3%) of the farmers interviewed are with high school education levels and only
8,5% with a university degree.
1. Milk production and Sales.
1

Nine years of education
Milk production for the period of February – April 2020 when compared to the same period of
2019 has increased by 6,7%.
Table 3: Milk Production for the period of February- April (2019-2020)
Far

February- April

38

ms

2019

2020

Milk
production
(liter)

Standard
deviation

Milk
production
(liter)

Standard deviation

71

13 118

8 967,762

13 998

9 276,314

Mini
mum

2330

2430

Maxi
mum

47830

52800

However, 25 farms (35,2%) report a decrease in milk production by 12,7%. The main reason for the
milk production decrease is the inability to buy animal feed, especially concentrated one, during the
lockdown.
Table 4: Daily Milk Sales for the period of February- April 2019 and 2020
Year

Farms

Minimum
milk sales
(daily/liter)

Maximum
milk sales
(daily/liter)

Mean

Std.
Deviation

2020

71

30,0

600,0

163,01

108,122

2019

71

27,0

600,0

158,20

112,123

Frequency Distribution analysis shows that about 20% (19.7%) of farmers in 2020 have stated
that they have sold more than 250 liters in the 3 months of 2020, unlike 15.5% who have stated that
they have sold this amount of milk in 2019.The paired sample analysis shows no significant
difference between daily milk production in 2019 and 2020 (Table 5).
Table 5: Daily milk production- Paired sample analyze
Pair

Paired Differences
Mea
n

Std.
Dev.

Std.
Error
Mean

4.81
69

46.19
35

5.482
2

df

Sig. (2tailed)

.87
9

70

.383

95%
Confidence
Interval of
the Difference
Lowe
r

Milk
2020
Milk
2019

T

6116
9

Uppe
r
15.75
05

The results generated for the effect of education level on milk production shows that there is no
significant difference between groups with different levels of education and milk production in 2019
and 2020.
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Table 6: Effect of education level and milk production
Descri
ption

Educati
on
1

Milk
2020

Milk
2019

-.023
.849
71

.020
.866
71

.945**
.000
71

1

.913
.000
71

.032
.791
71

1

.063
.602
71

Educ
ation

Pearson
Correlation
Sig. (2tailed)
N

Milk
2020

Pearson
Correlation
Sig. (2tailed)
N

-.023
.859
71

Milk
2019

Pearson
Correlation
Sig. (2tailed)
N

.020
.866
71

.913
.000
71

71

Educati
on
merge
d
2

Pearson
Correlation
Sig. (2tailed)
N

.945**
.000
71

.032
.791
71

.063
.602
71

71

71

Education
merged

1
71

**. Correlation is significant at the 0.01 level (2-tailed).
2

Education merged has been recalculated to measure the level of education by degree. Respondents
are grouped in three categories: (i): without education + primary education (compulsory), (ii)
general high school + agricultural high school, and (iii) university degree.
Even the Post Hoc tests and the Games-Howell procedure did not show any significant
difference between the farmers’ education level and milk production.
2. Farm expenses and revenues and education level
Expense differences between 2019 and 2020 are minimal and non-significant (Table 7, 8, and
figure 2).
Table 7: Effect of education level and expenses of dairy farms
Descripti
on

Descriptive Statistics
N

Education
Education
merged

Minimu
m

Maxim
um

Mean

Std. Dev.

71

0

5

2.54

1.217

71

0

3

1.80

.689

40

Expenses
2020

71

491

13615

2930.38

1949.028

Expenses
2019

71

520

10340

2945.23

1796.478

The minimal expenses differences between 2019 and 2020 are shown and from the Paired
Sample statistics (table 8).

Table 8: Paired Sample Statistics and Paired Sample Test
Pair

Paired Differences
Mea
n

Expenses
2019
Expenses
2020

14.8
5
35

Std.
Dev.

1056.1
04

Std.
Error
Mean

125.336

T

d
f

Sig.
(2
taile
d)

.1
19

7
0

.906

95%
Confidence
Interval of the
Difference
Low
er

Uppe
r

235.1
22

264.8
29

Table 8 shows the paired-sample t-test, and we see that there are no significant statistical
differences with a confidence rate of 95% between the total expenses of the year 2019 and
2020.ANOVA has been performed to see if there is a difference between the farmers’ education level
and expenses for 2019 and 2020 /table 9). From the results, we see that there is no significant
statistical difference between the groups according to the levels of education and expenses.
Table 9: Expenses according to the level of education with ANOVA
Expenses
2019

Sum of
Squares

df

Mean
Square

Between
groups

7144702.2
75

3

2381567.
425

Within
Groups

21876852
3.617

67

3265201.
845

Total

22591322
5.892

70

F

Sig.

.729

.538

Expenses
2020

41

Between
groups

6532440.7
64

3

2177480.
255

Within
Groups

25937725
2.860

67

3871302.
281

Total

26590969
3.624

70

.562

.642

Revenue differences between 2019 and 2020 regarding education level are shown below (table
10, 11).
Table 10: Revenues related to education level
Year

N

Mini
m
um

Maxim
um

Mean

Std. Deviation

Education
merged

71

0

3

1.80

Revenues
2019

71

761.4
0

45122.
40

6706.790
6

6104.45340

Revenues
2020

71

729.0
0

18924.
00

4996.341
5

3600.04653

.689

Descriptive Statistics data (table 10) shows that the revenues during the period February April of
2020 are lower compare with the same period of 2019.
Table 11: Paired Samples Statistics and Test of Farms revenues according to education level
Pair

Mean

N

Std. Dev.

Std, Error
Mean

Revenues
2019

6706.7906

71

6104.4534
0

724.46533

Revenues
2020

4996.3415

71

3600.0465
3

427.24692

Pair

Paired Differences
Mea
n

Std
.
De

Std
.
Erro
r

t

df

Sig. (2
tailed)

95%
Confidence
Interval of the
Difference

42

Revenues
2019
Revenues
2020

1710
.
449

v.

Me
an

Lowe
r

Upp
e
r

4491
.94
8

533
.096

647.2
2
2

2773
.
675

3.209

70

.002

From the analysis of the paired sample t-test (Table 11), we see that there is a significant statistical
difference between revenues in 2019 and 2020. In 2020 revenues have dropped significantly to an
average of 1710.5 Euro. The difference in revenues between 2019 and 2020 is significant in the 99%
confidence level.
Table 12: Revenues according to the level of education
Revenues
2019

Sum of
Squares

Df

Between
groups

68662638.3
86
253984194
9.368
260850458
7.755

3
67
70

13445091.
956
89377836
0.514
90722345
2.470

3
67
70

Within
Groups
Total

Mean
Square

F

Sig.

.604

.615

.336

.799

2288754
6.129
3790808
8.797

Revenues
2020
Between
groups
Within
Groups
Total

4481697.
319
1333997
5.530

In Table 12, are analyzed the difference between more educated farmers compared to those less
educated concerning their revenues, using ANOVA, and we found that there is no significant
difference in their revenues concerning their levels of education. 3. Feed and Milk prices
The farmers were also asked regarding the feed price that they are buying in the market and the
milk selling price to the processors or collectors. According to farmers' perceptions, the
feed price has increased during Covid-19 lockdown, while milk price has remained unchanged.
90.1% of farmers stated that the feed price is more expensive or much more expensive, compared to
the same period of the previous year. When asked about the price of milk compared to the previous
year, out of 71 answers received, 81.7% stated that the prices have not changed, while 11.3% stated
that they sell it for free, and only 7% stated that they sell it at a higher price.
Table 13: Effect of working experience level and milk production
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Experience

Milk
2019

Experience
category

.027
.827
70

-.037
.760
70

Experi
ence

Pearson
Correlati
on Sig.
(2-tailed)
N

Milk
2020

Pearson
Correlati
on Sig.
(2-tailed)
N

.027
.827
70

71

Milk
2019

Pearson
Correlati
on Sig.
(2-tailed)
N

-.037
.760
70

.913
.000
71

71

Experi
ence

Pearson
Correlati
on Sig.
(2-tailed)
N

.756**
.000
70

.065
.592
70

.072
.554
70

categories

3

1

Milk
2020

70

1

.756**
.000
70

.913
.000
71

.065
.592
70

1

.072
.554
70

1
70

The results generated for the effect of farmers’ experience level on milk production show that
there is no significant difference between groups with different levels of work experience and milk
production in 2019 and 2020.
Table 14: Expenses according to working experience
Expenses
2019
Between
groups
Within Groups
Total

Sum of
Squares

Df

Mean
Square

F

Sig.

3366660.1
43
221999769.24
9
225366429.39
2

1
68
69

3366660.143
3264702.489

1.031

.313

456093.62
5
264895738.81
4
265351832.43
9

1
68
69

456093.625
3895525.571

.117

.733

Expenses
2020
Between
groups
Within Groups
Total

44

ANOVA has been performed to see if there is a difference between the farmers’ working
experience and expenses for 2019 and 2020 (Table 14). From the results, we see that there is no
significant statistical difference between the groups according to the levels of experience and
expenses.
Table 15: Revenues related to working experience
Year

N

Minimu
m

Maximu
m

Mean

Working
experience

70

2

46

16.09

11.898

Revenues
2020

71

729.0

18924.0
0

4996.34
15

3600.046

Revenues
2019

71

761.40

45122.4
0

6707.7
9

6104.453

Working
experience
categories

70

1

2

Std. Deviation

1.44

.500

3

Respondents are grouped in two categories: (i):1-10 years working experience and (ii) more than
11 years working experience.
Table 16: Paired Samples Statistics and Test of Farms revenues compared with working
experience
Pai
r

Paired Differences
Me
an

Pair 1
Experi
enc
e vs
Reven
ues
2019

667
2.
14
7

Pair 1
Experi
enc
e vs
Reven
ues
2020

494
9.
84
6

Std.
Dev.

6142.
053

3605.
8
04

Std.
Error
Mean

t

df

Sig. (2
tailed)

95%
Confidence
Interval of the
Difference
Lowe
r

Upper

734.116

8136.
669

5207.6
27

9.0
89

69

.000

430.9
76

5809.
620

4090.0
73

11.4
85

69

.000
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From the analysis of the paired sample t-test, we see that there is a significant statistical difference
between the revenues in 2019 and 2020 (Table 16). In 2020 revenues have dropped significantly.
The difference in revenues between 2019 and 2020 is significant in the 99% confidence level.

Table 17: Revenues according to working experience
Revenues
2019
Between
groups
Within Groups
Total

Sum of
Squares

Df

2906781.19
0
260011962
9.277
260302641
0.466

1
68
69

1445180.8
12
895690630
.582
897135811
.394

1
68
69

Mean
Square

F

Sig.

.076

.784

.110

.741

2906781.
190
38237053
.372

Revenues
2020
Between
groups
Within Groups
Total

1445180.8
12
1317921.0
38

Table 17 is analyzed the differences in revenues according to working experience and found that
there were no significant differences.

CONCLUSIONS
This is an exploratory study, aiming at assessing the impact of COVID-19 lockdown on milk
production, dairy farm expenses, and revenues. Besides, the relation between the variables and
farmers’ education level as well as the farmers’ working experience in the dairy farm was observed.
The sample covers only 3 municipalities of the Gjilan region, due to restriction measures during the
COVID-19 period and financial constraints, which might represent a limitation – however, the
findings could be considered indicative for Kosovo as a whole, since the lockdown was for the entire
country.
According to the survey findings, the number of milking cows in 2020 has decreased compared
to 2019. Reducing the number of cows is a trend of dairy farms, across the country, in recent
years.The average age of farm owners (46,1 years) taken into this survey and their work experience
in livestock farming (16,08 years) is satisfactory. The majority of the farmers interviewed (56,3%)
are with a high school degree.
All the farms of our survey had more than 4 cows so they were market-oriented (12,89 cows/farm),
so usually, they are more aware of the ¨new situations¨ and market distortions and are more likely to
“survive” the growing competition in the future.
The milk production during the period of February – April 2020 compared to the same period of
2019 has increased by 6,7%. However, 35,2% of farmers report a decrease in milk production by
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12,7%. The paired sample analysis shows no significant difference between daily milk production
in 2019 and 2020. The main reason for the milk production decrease is the inability to buy animal
feed, especially concentrated one, during the lockdown period.
The results generated for the effect of education level on milk production shows that there is no
significant difference between groups with different levels of education and milk production in 2019
and 2020. Also, expense differences are minimal and non-significant. While from the analysis of the
paired sample t-test there is a significant statistical difference between revenues in 2019 and 2020.
In 2020 revenues have dropped significantly to an average of 992.5 Euros. The difference in revenues
between 2019 and 2020 is significant in the 99% confidence level.
According to farmers' perceptions, the feed price has increased during Covid-19 lockdown, while
milk price has remained unchanged. 90.1% of farmers stated that the feed price is more expensive
or much more expensive, compared to the same period of the previous year, and 81.7% stated that
the milk price has not changed.
The results generated for the effect of farmers’ experience level on milk production shows that
there is no significant difference between groups with different levels of working experience and
milk production in 2019 and 2020. Also, there is no significant statistical difference between the
groups according to the levels of experience and expenses.
From the analysis of the paired sample t-test, we see that there is a significant statistical difference
between revenues in 2019 and 2020. In 2020 revenues have dropped significantly. The difference in
revenues between 2019 and 2020 is significant in the 99% confidence level.
The extension service and information dissemination regarding the application of best farmers’
practices need to be strengthened and to provide farmers with the agricultural knowledge and
information regarding cows feeding and management, in general, to increase milk production for the
second
half
of
the
2020
and
improve
the
farm's
income.
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Abstract. Meat is an important source of nutrition and include fats, protein, vitamins B1, B6, B12, D, iron and
zinc. The recommended amount of protein for adults is generally 0.8gr per kg of body weight. This research
determines the quality and consumption of meat. The survey include 170 people were responded about animal
welfare, meat quality and consumption. From 170 respondents, 64.7% are female, 35.3% are male, which 33.5%
are under 25 years old, 60.5% are 25-45 years old, 4.8% are 45-65 years old and 1.2% are over 65 years old. 96.4%
of them consume meat while only 3.6% are not consuming any kind of meat. And at the end of the results we saw
that most of them (64.4%) consume white meat (chicken) which is included once a week in their diet while only
35.6% consume red meat (beef/veal) which is also included once a week in their diet.
Keywords: Meat, Consumption, Quality, Animal welfare

1 Introduction
Meat consumption is the inclusion of meat products in the diet. Household income has a positive
correlation to meat consumption. This fact explains why the list of the world’s highest meat consumers
encompasses some of the most developed countries of the world. Animal welfare refers to the physical
and emotional state that is impacted by the environment in which the animal lives. An animal is in a
good state of welfare if it is healthy, comfortable, well-nourished, safe, able to express innate behavior,
and if it is not suffering from unpleasant states such as pain, fear, and distress. Good animal welfare
requires disease prevention and veterinary treatment, appropriate shelter, management, nutrition,
humane handling and humane slaughter. Ensuring animal welfare is a human responsibility that
includes consideration for all aspects of animal well-being, including proper housing, management,
nutrition, disease prevention and treatment.
1.1 Meat as food
The word meat comes from the old English word mete, which referred to food in general. Meat can be
broadly classified as "red" or "white" depending on the concentration of myoglobin in muscle fiber.
When myoglobin is exposed to oxygen, reddish oxymyoglobin develops, making myoglobin-rich meat
appear red. The redness of meat depends on species, animal age, and fiber type: Red meat contains
more narrow muscle fibers that tend to operate over long periods without rest, while white meat contains
more broad fibers that tend to work in short fast bursts. [1] All muscles tissue are very high in protein
and is a good source of zinc, vitamin B12, selenium, phosphorus, niacin, vitamin
B6, riboflavin and iron. Several forms of meat are also high in vitamin K. Muscle tissue is very low in
carbohydrates and does not contain dietary fiber. [7] The most common sources of meat are
domesticated animal species such as cattle, pigs and poultry and to a lesser extent buffaloes, sheep and
goats. For thousands of years, poultry supplied meat and eggs, cattle, sheep and goats provided meat
and milk, and pigs provided a source of meat. The meat derived from cattle is known as beef, meat
derived from pigs as pork and from chickens as poultry. Pork is the most widely eaten meat in the world
accounting for over 36% of the world meat intake. It is followed by poultry and beef with about 35%
and 22% respectively. [2]

Table 1. Typical nutritional content of 110 grams (4 oz or .25 lb) of meat
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Source
Fish
Chicken breast
Lamb
Steak(beef top round)
Steak (beef T-bone)
Dog (various cuts)
Horse (strip steak)
Pork loin
Rabbit(domesticated)

Calories
110-140
160
250
210
450
270
140
242
215

Protein
20-25g
28g
30g
36g
25g
20g
25g
14g
32g

Carbs
0g
0g
0g
0g
0g
0g
0g
0g
0g

Fat
1-5g
7g
14g
7g
35g
22g
7g
30g
9g

1.2 Consumption of meat and countries with highest consumption in the world
The worldwide meat consumption has increased in the last decades and this trend is expected to
continue, especially because of population growth and economic improvement in developing
countries.[3] Household income explains why the list of the world’s highest meat consumers
encompasses some of the most developed countries of the world.[4] Meat production is a very complex
operation depending not only on demand but on many social and economic influences such as official
policy, price support mechanisms and interrelations such as the interaction between beef and milk
production.[5] Australians are the highest meat consumers in the world, followed closely by
Americans.[4] According to the analysis of the FAO the overall consumption for white meat between
1990 and 2009 has dramatically increased. Poultry meat has increased by 76.6% per kilo per capita and
pig meat by 19.7%. Bovine meat has decreased from 10.4 kilograms (23 lb) per capita in 1990 to 9.6
kilograms (21 lb) per capita in 2009.[6] People around the world consume an average of 75 pounds of
meat (pork, beef, poultry, and sheep meat) per person, per year, according to research by the
Organization for Economic Cooperation and Development. [8]
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Table 2. The most meat consuming countries of the world
Country
Annual meat consumption per capita (in lbs),
2013
Australia
205.00
United States
200.60
Israel
189.60
Argentina
186.70
Uruguay
182.80
Brazil
172.20
New Zealand
162.00
Chile
159.00
Canada
155.40
Malaysia
121.00
South Africa
111.80
Saudi Arabia
111.30
Russia
110.70
South Korea
110.70
China
107.60

1.3 Animal welfare, the impact on the quality of meat and the legislations
Animal welfare is the physical and emotional state that is impacted by the environment in which the
animal lives.[9] Science of animal welfare uses different measures of welfare as longevity, disease,
behavior, physiology and reproduction. Even though there are not enough information, there is debate
about which of these indicators provide the best information.[10] Actions which cause poor welfare in
the animals are when the animal is thought of as an object to be used. [11] Before an animal goes into
slaughter, poor welfare of this animal present a detrimental effect on the quality of meat.[12]
Compromise of healthiness and safety of food express the potential stress-induced immunosuppression
and promotion of food borne pathogens, and genetic modifications. All of them are the threats to animal
welfare.[13] The Farm Animal Welfare Council (FAWC) established the Five Freedoms of animal
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welfare : 1. freedom from hunger and thirst, 2. freedom from discomfort, 3. freedom from pain, injury
or disease, 4. freedom to express normal behavior, 5. freedom from fear and distress.[14]

2 Methodology and the method used for research
This research is based on the survey method. The questionnaire was developed with the same structure
for the different categories of respondents to facilitate the comparison of the answers. The questionnaire
consists of 16 questions and the purpose was to ascertain opinions on: consumption of meat; animal
welfare and importance of animal welfare on the quality of meat. Depending on the content of the
question, some allow respondents to choose more than one answer if they need it and the answers were
expressed as a percentage using different diagrams and charts. The survey was developed in Kosovo
with the different category of the respondents and the questions were the same for all. From their
answers we understand how many of them consume meat and what kind of meat, how much they
consume, what is the reason for not consuming them and how they understand the importance of animal
welfare in meat quality. Based on 2014 statistics, the Republic of Kosovo is a new state with an area of
10908 km2. Currently, there are 38 municipalities in Kosovo with 1469 settlements. The resident
population is 1.78 million. [15]
Table 3. Population by age

Age
0-14 years
15-64 years
65 years and over

Percentage
28%
65%
7%

Fig 1. Percentage of population by age

2.1 Results from the questionnaire

Fig 2. Percentage of gender of the respondents
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Fig. 3. Age percentage of respondents

Fig 4. Percentage of answers for meat consumption

Fig 5. Percentage of meat consumption
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Fig 6. Percentage of reasons why do they not consume meat

Fig .7 Percentage how respondents rate their meat consumption

Fig 8. Percentage of answers for question of where do respondents buy meat
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Fig 9. Percentage of how respondents are thinking about animal welfare while they buy meat

Fig 10. Percentage of respondents if they are willing to pay more for products that respect animal welfare

Fig 11. Percentage of respondents about the quality of products that respect animal welfare
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Fig 12. Percentage of responses about meat quality

Fig 13. Percentage of answers about the benefits of meat consumption

Fig 14. Percentage of how respondents are informed with the law of meat quality and meat products
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Figure 15. Percentage of two different kind of meat that respondents consume

Fig 16. Inclusion of chicken meat in the diet of the respondents

Fig 17. Inclusion of beef and veal in the diet of the respondents

3 Discussion of the results
To see how different generations consume meat and whether they are aware of animal welfare and meat quality,
was done a survey where 170 people were responded. The questions were about weekly meat consumption, how
they are informed about animal welfare and meat quality. After the survey we obtain different results were from
170 respondents, 64.7% are female and 35.3% are male, which 33.5% are under 25 years old, 60.5% are 25-45
years old, 4.8% are 45-65 years old and 1.2% are over 65 years old. Regardless of age and gender, 96.4% of them
consume meat while only 3.6% are not consuming any kind of meat. Of those who consume meat, 85.4% consume
beef/veal, 18.3% consume lamb/goat meat, 87.8% consume chicken meat while 7.3% consume any other kind of
meat and most of them (64.1%) buy meat from a butcher they trust while only 1.8% buy discounted meat. From
the results we saw that most respondents know the value of buying meat, so they were asked if they think about
animal welfare when buying meat and how much they are able to pay for meat where animal welfare is respected.
59% of them said they often think about animal welfare when buying meat and that 30.3% are able to pay up to
10% more for meat and products where is respected animal welfare because they say these products are healthier
and with the highest quality. And at the end of the results we saw that most of them (64.4%) consume white meat
(chicken) which is included once a week in their diet while only 35.6% consume red meat (beef/veal) which is also
included once a week in their diet. According to the Kosovo Agency of Statistics, the main food that Kosovo
citizens feed on is meat, while the most favorite is chicken, and this product accounts for 20% of total consumer
food. Even import data from Kosovo Customs show that within a year over 40 million kg of meat of all kinds enter
Kosovo. During 2018, in Kosovo, meat imports were 45 million kg meat of all kinds, while from the beginning of
2019 until July, about 31 million kg of meat. It is clear from the data that Kosovars prefer more chicken meat.

4 Conclusions
At the end of the analysis and survey we found that 64.4% of the respondents consume white meat
(chicken) which is included once a week in their diet while only 35.6% consume red meat (beef/veal)
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which is also included once a week in their diet. According to the Kosovo Agency of Statistics, the
main food that Kosovo citizens feed on is meat, while the most favorite is chicken, and this product
accounts for 20% of total consumer food. From this we can say that the results obtained from the survey
are almost in line with the data from the Kosovo Agency of Statistics. Even though the trend of
vegetarian dieting style is increasing, from the responses of the respondents we find that they still like
meat consumption because of their nutritional values, are aware of the place of buying meat, appreciate
the importance of animal welfare in the quality of meat. The results obtained give us a conclusion that
people value more a high quality meat and 30.3% of them are able to pay up to 10% more for meat and
products where is respected animal welfare because they say these products are healthier and with the
highest quality.
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Abstract. This study was conducted for 6 months in the region of Prizren. During the research
period, December 2019 – May 2020 were collected 292 samples from four smallholders in the
“SHARRI” dairy. Samples were collected using a proportional random sampling method. Samples
were subject to microbiological (total bacterial count and somatic cells) and physicochemical (fat,
protein, lactose, SNF, TS, FPD, density and acidity, density) measurements of raw cow milk, by
international standard methods. The results of samples from the four farmers showed that the
number of samples that belonged to the third class of TBC count was: farmer 1 - 34/292, farmer 2
- 34/292, farmer 3 - 39/292, and farmer 4 - 33/292 samples. From a microbiological point of view,
it has been observed that stricter control of the hygienic conditions of the environment for cows
and
transport
conditions
is
required.
Keywords: TBC, SCC, physico-chemical parameters, raw milk quality

1

Introduction

Milk is one of the most important foods in human nutrition, through its processing technology resulting
in a wide range of products and varieties that meet the requirements of modern food science and
nutrition. On the other hand, milk is an excellent media for growth of a wide variety of bacteria. One
of the requirements of production of the high quality milk is maintaining the bacteria count level of
microorganisms in a product and to study the hygienic and sanitary conditions, under which milk was
produced, handled, transported and processed [9], [5]. Milk from different farms varies in the physicochemical characteristics and microbiological quality. These parameters are especially technologically
important when the milk is used for the manufacture of fermented milk products, cheese or liquid milk
products with long shelf life. Microbiological quality of raw milk is assessed in large extend by total

59

bacterial count (TBC) and somatic cell count (SCC), and these parameters are routinely measured and
compared. Mastitis, particularly the subclinical type, is one of the most persistent and widely spread
disease conditions of importance to milk hygiene and quality among dairy cattle worldwide [1]. In
cows, the somatic cell count (SCC) is a useful predictor of subclinical mastitis, and therefore, it is an
important component of milk in terms of quality, hygiene, and mastitis control [7]. A large number of
microorganisms can cause mastitis. The most important infectious pathogens are S. aureus,
Streptococcus agalatiae and Corynebacterium bovis [8]. The most common microbial sources in farm
environments are food, feces, straw bedding and soil. Microorganisms are transmitted from the source
of contamination to milk and then pass through a milking filtration system. Herds of cows can be a tool
for transmission of E. coli O157: H7 and S. enterica [3], [4]. Thus, our work aims to determine the
physicochemical and microbiological characteristics of caw milk, for ensuring the safety of the
consumer.

2

Materials and Methods

2.1 Sampling
A total of 292 raw cow milk samples were collected from the 4 small farms during the period between
December 2019 to May 2020. 40 ml of raw milk was collected using clean sterile glass bottles with
azidol. The samples were put in an ice box in 2 – 40C and delivered to the laboratory of Food and
Veterinary Agency (FVA) in Prishtina and to the physicochemical laboratory of “SHARRI” dairy.
2.2 Somatic Cell Count (SCC)
For the counting of somatic cells was used Fluorescence Optical Electronic Method (Fossomatic
Minor). 40 ml of fresh milk is placed in plastic bottles at 38-40oC for 7 min. It is manually stirred for 1
min and placed manually in the Fossomatic Minor pipette. The apparatus automatically receives 1 ml
of sample for analysis. The results are automatically output to the software.
2.3 Total Bacterial Count (TBC)
The total bacterial count (TBC) represents a health indicator and provides us with data on the state of
the product contamination. This indicator refers only to the living micro-organisms from the sample
which is subject to control. Due to the technology that is normally applied to determine this parameter,
it includes only aerobe microorganisms, mostly bacteria.
Total bacterial count was determined as described by ISO 21187:2004 IDF 100B-1991:200. This
method was used for total bacterial counts and individual bacteria count in raw milk, using Bacto Scan
TM
- Foss's apparatus, based on FC+ (flow cytometry) as the key for accurate bacterial counts, and
categorization of bacterial cells. Every passing cell is registered by photo electronics attached to the
microscope. BactoScan™ FC+ measures Individual Bacteria Count and displays results in IBC, but
their results are presented and in Colony Forming Units (CFU), which can be obtained by a plate count
method. 40 ml of fresh milk is placed in plastic bottles and stored at 2-4oC. Manually are mixed for 1
min. Samples are placed in Bactoscan strips and the apparatus receives 4.5 ml of sample for analysis.
The results are automatically output to the software for 9 min [2]. The evaluation of the quality of
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laboratory tests is based on these standards: ≤ 80,000 EXTRA class; ≤ 100.000 class I; ≤ 300.000 class
II; ≥ 300.000 class III [10].
2.4 Physico-Chemical Analysis
Analyses were performed in the Food and Veterinary Agency of Kosova and in “SHARRI” dairy. Milk
composition analysis was carried out using MilcaScan FT 120 according to ISO 9622 standard. For the
following milk constituents: milk fat, milk protein, lactose, non-fat solids, and total solids, freezing
point, density and acidity.

3 Results and Discussion
High-quality raw milk is essential for high-quality, long-lasting market milk products. Raw milk can
deteriorate prior to processing as a consequence of milk production and handling procedures that result
in contamination and growth of microorganisms that degrade milk components [11]. Analytical tests
for bacterial counts are routinely done to characterize the microbial pollution in milk samples.
Total bacteria count (TBC): After analyzing the results from the four studied units - farmer 1, farmer
2, farmer 3 and farmer 4, we can conclude that 30 milk samples from farmer 3 belong to EXTRA
CLASS with 80.000 cfu/ml and 39 samples of raw milk belonged to class III with ≥ 300,000 cfu/ml.
The results of the TBC count are presented in Tab 1.
TBC count
December 19 - May 20

EXTRA Class
≤80.000

I Class
≤100.000

II Class
≤300.000

III Class
≥300.000

Farmer 1

7

3

9

34

Farmer 2

24

3

14

34

Farmer 3

30

2

22

39

Farmer 4

21

4

14

33

Table 1. Total bacteria count during the period December 2019 - May 2020

Figure 1. Total bacteria count during the period December 2019 - May 2020

The average number of TBC count over the period December 2019 - May 2020 for the III class with
over 300,000 cfu/ml was higher in milk samples from farmer 1 with average value 12743 cfu/ml and
with lower average values 8525 cfu/ml in milk samples from farmer 3. The average value results are
presented in table 2 and figure 2.
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Table 2. Average values of TBC during the period December 2019 - May 2020
Average of TBC
Dec 2019 - May 2020

EXTRA class
≤80.000

I Class
≤100.000

II Class
≤300.000

III Class
≥300.000

Farmer 1

93

225

528

12743

Farmer 2
Farmer 3

76
108

234
227

533
482

9158
8525

Farmer 4

90

249

451

11932

Figure 2. Average values of TBC during the period December 2019-May 2020

Somatic cell count (SCC): After analyzing the results of samples from the four farmers, it appears
that the results of tests for row milk from the farmer 4 were with 9 samples belong to Extra class
(Extra Class ≤300.000 cells/ml). The results indicate that the higher number of SCC (III class ≥500.000
cells / ml) with 8/292 samples were from farmer 3, and the smallest number with 4/292 samples were
from farmer 1 and farmer 4. The results of Somatic cell count (SCC) are found in Tab 3 and in figure 3.
Table 3. Somatic cell count during the period December 2019 – May 2020
Somatic cells
December 19– May 20

Extra Class
≤300.000

I Class
≤400.000

II Class
≤500.000

III Class
≥500.000

Farmer 1

1

0

0

4

Farmer 2

3

2

0

6

Farmer 3

4

3

1

8

Farmer 4

9

1

1

4
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Figure 3. Somatic cell count during the period December 2019 - May 2020

The average number of SCC over the period December 2019 – May 2020 was higher in samples from
farmer 4 with average value 8 /292 samples and with lower average value 1.25/292 samples, in milk
samples from farmer 1. These results are presented in table 4 and in figure 4.

Table 4. Average values of Somatic cell count during the period December 2019 – May 2020

Average values of Somatic cells
December 19 – May 20
Farmer 1

Average
1.25

Farmer 2
Farmer 3

2.75
4

Farmer 4

8

Figure 4. Average values of Somatic cell count during the period December 2019- May 2020

Physico-chemical analysis: Measurement of some of the physico-chemical properties is used to assess
milk quality [6]. The following tables will present the physico-chemical data and the correlations
between these parameters and microbiological parameter TBC, in the 4 farmers included in the study.
Average values of physico-chemical parameters and TBC are presented in table 5.
Table 5. Average values of TBC and physico-chemical parameters and TBC during period
December 2019 - May 2020
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Table 6 shows correlation coefficient between physico-chemical parameters and TBC count in row cow
milk from the four farmers in Prizreni region, collected from “SHARRI” dairy. High correlations were
between Fat (3.2%) and Protein (3.0 %), TS (8.5), acidity and TBC. There is also a high correlation
between Protein (3.0 %) and TS, SNF, acidity and TBC. Correlation were and between Lactose, SNF
and Density; SNF and TS, density, acidity and TBC. High correlations were between TS with acidity
and TBC.
FPD was in correlation with density and acidity were in higher correlation with TBC
Table 6. Pearson correlation coefficient between Physico – chemical parameters and TBC during the period
December 2019 – May 2020

Conclusion
●
●
●
●

The study showed that the total bacteria count belonging to the III Class of classification with
≥300.000 cfu/ml was higher at farmer 3 with 39/292 samples.
The average values for the SCC showed that samples from Farmer 4 had average value 8 and
samples from farmer 1 had average 1.25, which may be an indicator of mastitical diseases.
The studied samples show a correlation between physico-chemical parameters and Total bacterial
count (TBC), which require more attention to ensure the quality of milk.
Based on the obtained results we can conclude that stricter control of hygienic environmental
conditions for cows and transport conditions is required. Farmers need to get more knowledge about
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animal breast infection and hygienic measures that need to be maintained to maintain milk quality.
Also, the competent authorities for food security must take all necessary measures to implement the
legislation, in order to preserve the health of the population.
It is recommended to store raw milk at 20C and clean of the equipment used for milk treatment to
be cleaned at least one daily through on-site cleaning system (CIP).

●

References
1.
2.
3.

4.

Coulon JB, Gasqui P, Barnouin J, Ollier A, Pradel P, Pomiès D. Effect of mastitis and
related-germ on milk yield and composition during naturallyoccurring udder infections
(Detection of colony numbers of bacteria in milk; FVA ver 2.0 PSO 5.4. Q-4 and
FOS website)
Dodd, C.C., Sanderson, M.W., Sargeant, J.M., Nagaraja, T.G., Oberst, R.D.,
Smith, R.A. & Griffin, D.D. (2003). Prevalence of Escherichia coli O157 in cattlefeeds in Midwestern
feedlots. Applied Environmental Microbiology, 69, 5243–5247
Dargatz, D.A., Strohmeyer, R.A., Morley, P.S., Hyatt, D.R. & Salman, M.D.
(2005) Characterization of Escherichia coli and Salmonella enterica from cattle feed ingredients.
Foodborne Pathogens and Disease, 2, 341–347.
5. FAO/WHO (1992). Food Standard Programs. (Codex) Alimentarious Commission.
Rome. FAO.
6. Fox, P.F. (1997). Advanced Dairy Chemistry: Lactose, Water, Salts and Vitamins.
Springer Us.
7. Gonzalo, C., Boixo, J. C., Carriedo, J. A., San Primitivo, F. 2004 Evaluation of rapid
somatic cell counters under different analytical conditions in ovine milk. J. Dairy Sci., 87:3623–3628
8. Makovec and Ruegg, 2003b J.A. Makovec, P.L. RueggAntimicrobial resistance of
bacteria isolated from dairy cow milk samples submitted for bacterial culture: 8,905 samples (1994–
2001) J. Am. Vet. Med. Assoc., 222 (2003), pp. 1582-1589
9. Murphy SC(1997). Raw milk bacteria test. Standard plate count. Proc.National
Mastitis Council Regional Meeting. Syracuse. N. Y.,pp. 34-42.
10. Nura, A., Rizani,H., Bajraktari, Sh., Rukolli, L. Determination of Total bacteria
count, Somatic cells and Physico - chemical parameters of raw milk in Peja, Gjakova and Prizreni region.
11. Robinson, R.K. (2002). Dairy Microbiology Handbook. Wiley-Inter science.

65

Microbiological and Physicochemical Parameters used for
the Analysis of Water Quality in Gjakova Watershed
Arianeta Nura1, Veton Haziri1, Rrona Resyli1
1UBT

Higher Education Institution, Lagjja Kalabria p.n., Prishtina, Kosova
arianeta.nura@ubt-uni.net

Abstract. This study aimed to estimate the microbiological and physicochemical characteristics of
water in Gjakova watershed in different months of the year. In the six months, from January 2020
to June 2020 are defined changes of these parameters such as total coliform bacteria, fecal coliform
bacteria, aerobic mesophilic bacteria, pH, temperature, NTU, NH3, and NO2. The object of the
study was treated water and untreated water from the lake. The results showed that the
microbiological and physicochemical parameters of the treated water samples were within the ISO
Standards for drinking water, while the parameters of the lake water samples were shown to be
highest during the February and May. Therefore, periodic monitoring of water quality is
recommended especially at the end of the winter season and during the spring season.
Keywords: Total coliform bacteria, Faecal coliform bacteria, Aerobic mesophilic bacteria,
Physicochemical parameters.

1

Introduction

Water is vital to our existence in life and its importance in our daily life makes it imperative that
thorough microbiological and physicochemical examinations be conducted on water. Potable water is
the water that is free from disease producing microorganisms and chemical substances that are
dangerous to health [7]. Coliforms are the major microbial indicator of the monitoring water quality.
Many factors influence water quality, including climate and precipitation, soil type, human activities
contamination from water pipes and storage tanks [9] in the absence of proper and periodic
maintenance; but the greatest impacts come from point sources associated with the discharge of
untreated wastewater from municipalities and industries. The primary goal of water quality
management from a health perspective is to ensure that consumers are not exposed to doses of
pathogens that are likely to cause disease. Protection of water sources and treatment of water supplies
have greatly reduced the incidence of these diseases in developed countries [3] [5]. Detection of
bacteria, potentially toxic substances and other contaminants in water usually requires laboratoryconducted tests. There are various methods for the detection of the degree of water contamination [10].
High total and faecal coliform counts in water are usually manifested in the form of diarrhea, fever and
other secondary complications [4].The object of the study was treated water and untreated water from
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the Gjakova watershed which supplies with drinking water all population of Gjakova Municipality. The
aim of study is to estimate the microbiological and physicochemical characteristics of water in Gjakova
watershed in different months of the year.

2

Materials and methods

Study area
To evaluate the water quality an effort was made to investigate the water in Gjakova watershed which
is the main supplier with drinking water in Gjakova region. Watershed is situated 14 km from the city
of Gjakova. The catchment area to fill the “Radoniqi” Lake is 120 Km2 that lies at longitude 42°29′15″
N and latitude 20°25′5″ E, and has an area of 182,3 km 2.
2.1

Materials

The water samples were collected, studied and analyzed from two study points, form the watershed and
from the technology process. The 54 water samples for the estimation of different parameters were
collected in the early hours of morning on a specified date for microbiological parameters in sterile
bottles of 500 ml and transported to the laboratory in cool box, and three times during 24h for
physicochemical parameters. Some of the results were recorded at the sampling points, whereas the
others were recorded in the laboratory, [1], [6].
2.2

Methods

2.2.1 Microbiological Parameters
The microbiological parameters included total coliform bacteria (TCB), faecal coliform bacteria (FCB),
aerobic mesophilic bacteria (AMB). The sampling and the tests were performed in accordance with the
International Standard Methods ISO 9308-1:2003; ISO 7899-2:2000 and ISO 6222:1999. [8].
Determination of microbiological parameters is made with membrane filtration method. The 100 ml
water sample was filtered using 0.45 mm pore size, 47 mm diameter filter membrane as described by
[2], incubating this filter on a selective medium and enumerating typical colonies on the filter. Faecal
coliforms counts were performed with m-Endo-Les agar at 37°C for 24 h, and Total coliforms with
VRB agar [7]. Nutrient agar (NA) was used for determination of number of aerobic mesophilic bacteria.
2.2.2 Physico-Chemical Parameters
The physico-chemical tests included the determination of pH, temperature, NTU, NH 3, and NO2. The
temperature of the water samples was determined in situ using a mercury thermometer, while the pH
and turbidity measurements were measured immediately after collection using digital photometer and
turbidimeter. All parameters were determined and in physicochemical laboratory using digital
spectrophotometer.
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3

Results and Discussion

In the current study, all untreated water samples resulted with presence of microorganisms. The results
showed that the monthly variations of total coliform bacteria, faecal coliform bacteria and aerobic
mesophilic bacteria were highest during the month February and May 2020.This results for total
coliforms were in February with 162 CFU/100 ml and in May 2020 with 153 CFU/100 ml, as a result
of the climatic conditions of that period. These results are presented in the following figures 1, 2, 3.

Figure 1. Monthly variations in Total coliform bacteria during the period January - June 2020

Monthly variations for faecal coliform bacteria were in February with 148 CFU/100 ml and in May
with 138 CFU/100 ml, due to the due to the rainfalls during these months.

Figure 2. Monthly variations in Faecal coliform bacteria during the period January - June 2020

Monthly variations for aerobic mesophilic bacteria values were during the February 2020 with 34
CFU/100 ml and during the May 2020 with 24 CFU/100 ml.
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Figure 3. Monthly variations in Aerobic mesophilic bacteria during the period January - June 2020

The higher values for three groups of bacteria in untreated water were recorded during the winter spring period of the year 2020.This values are presented in figure 4.

Figure 4. Microbiological values during the winter - spring period of the year 2020

Statistical indicators of parameters such as: total coliform bacteria, fecal coliform bacteria, aerobic
mesophilic bacteria, pH, temperature, NTU, NH3, and NO2 are presented in table 1 for the untreated
water and in table 2 for the treated water. For this parameters is determined the minimum value,
maximum value, mean value and standard deviation.
As seen from the table 1 the minimal value of Total coliforms is presented in January 2020 with 86
CFU/100 ml water, the maximal value is presented in February 2020 with 162 CFU/100 ml water due
to good climatic condition. The minimal values for Faecal coliforms is presented in March 2020 with
71 CFU/100 ml water and the maximal values is presented in February 2020 with 148 CFU/100 ml
water. Minimal values of AM bacteria were present in April 2020 with 16 CFU/100 ml water and
maximum in February 2020 with 34 CFU CFU/100 ml water.
The values of pH in untreated water were maximum in June and minimum in March 2020. The
maximum values of temperature were in May and minimum in February. NTU had maximal in
February and minimum in June. Ammonia values were maximal in June and minimal in February.
NO2 values were maximal in March and minimum in January and May 2020 (Table 1).
Table 1. Results of microbiological and physico - chemical parameters in untreated water during the period
January - June 2020
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From table 2 we can see that the presence of bacteria in the treated water is zero. The physico-chemical
parameters are within the reference values, as a result of the high quality of drinking water. The minimal
value of pH during the period January - June 2020 was 7.72 and maximal value was 8.2. The minimal
value of temperature during the study period was 7.1 oC and maximal value was 8.6oC. NTU minimal
value was 0.2 and maximal value was 0.56. Ammonia minimum values during the study period in
treated water was 0.033 mg/l and maximal value was 0.08 mg/l and NO2 minimum value was 0.005
mg/l and maximal value was 0.012 mg/l.

Table 2. Results of microbiological and physico - chemical parameters in treated water during the period January
- June 2020

In the present study Correlation coefficient (r) between any two parameters, x & y is calculated for
parameter such pH, temperature, NTU, NH3, and NO2 total coliform bacteria, fecal coliform bacteria,
aerobic mesophilic bacteria.
In untreated water the water pH has been found to show positive correlations with temperature,
ammonia, total coliform bacteria, faecal coliform bacteria. Also the corelaion is found between
temperature and ammonia, total and faecal coliform bacteria and aerobic mesophilic bacteria. NTU
values are in correlation with faecal coliforms and aerobic mesophilic bacteria. Ammonia is in
correlation with total coliforms and faecal coliform bacteria. These values are presented in table 3.
Table 3. Pearson correlation coefficient between Microbiological and Physico - chemical parameters in untreated
water during the period January - June 2020
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In table 4 are presented positive correlations between pH, temperature, NTU, and NO 2. Temperature is
in correlation with NTU and ammonia and NTU is in correlation with NO 2 in treated water. The
correlation between microbiological and physico-chemical parameters in the treated water does not
exist, because the treated water does not contain bacterial colonies.
Table 4. Pearson correlation coefficient between Microbiological and Physico - chemical parameters in treated
water during the period January - June 2020

Conclusion
●
●
●
●
●

Based on the average values of microbiology parameters in untreated water, and the absence of
these parameters in treated water, Gjakova watershed waters are of high quality.
The study showed that the total coliform bacteria, faecal coliform bacteria and aerobic mesophilic
bacteria were higher during the months February and May 2020, in untreated water samples.
The values of three microbiological parameters were increased in untreated water samples during
the winter - spring period of the year.
Microbiological parameters were in correlation with physico - chemical parameters in all
untreated water samples.
Microbiological evaluation especially during the period February - June is very important, because
all these bacteria are able to give various infections of the human body if it owns a lower immunity.
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DETERMINATION OF VITAMIN A AND E IN FODDER
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Abstract:Given the importance of oxidative effects on the dairy cows’ health and milk production, a
study conducted on the concentration of antioxidants, vitamins A and E.
The main goal was to determine vitamins A and E in animal feed - concentrate and raw cow's milk
from the region of Gostivar, Macedonia.
Samples of feed and samples of raw cow's milk from cattle fed taken as material for analysis.
Vitamins A and E were tested by high performance liquid chromatography (HPLC) extraction
methodology - on Perkin Elmer, pump: 200LC series, self-sample; ISS - 200, detector LC - 135 / LC 235 C DA.
Statistical analysis ANOVA test used to determine concentration of vitamin A, E, in feed and milk.
The amount of vitamin A in the feed concentrate was 23.92 mcg/100 g, while the amount of vitamin E
was 35.7 mcg/kg.
The amount of vitamin A in raw cow's milk from the region of was 38.25 mcg/100 g, while the amount
of vitamin E is 1.09 mcg/100g.
Statistical analysis showed that there is a significant difference in the values of vitamins A and E in the
concentration milk, p = < 0.001.
It concluded that the concentrations of vitamins A and E in raw milk as well as in the concentrates
compared to the standard samples are low, respectively.
Key words: Vitamin A, Vitamin E, Fodder, Cow milk.
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Introduction
Antioxidant activity results from the presence of antioxidants in animal feed in vitro and from the
metabolic processes that take place in the body of living organisms in vivo.
Antioxidants are important in preventing the oxidation and degradation of lipids, vitamins, carotenoids
and other components in food that are susceptible to auto-oxidation (Carné, Zaragoza, 2004).
Fodder mixtures or concentrates used to feed dairy cows.
Fodder mixtures are composed of grain fodder crops (corn, barley, bran, sunflower and soy husk,
vitamin supplement (premix) and minerals. digestible proteins and carbohydrates, minerals, vitamins
and
have
high
energy
value.
The use of feed mixtures - concentrates balances and completes the daily meal of dairy cows with all
the necessary nutrients.
Differences in chemical composition and general nutritional value of forage crops that used as feed for
farm animals should be known in order to be able to balance the nutrient and energy needs of each
category of farm animals in order to meet the physiological needs (Caisin L, Vasile H, Vasile V. (2012);
AHDB Dairy (2018).
Fodder mixtures used for feeding of dairy cows were produce in LLC "Agroinvest", (2017) [4] have
their own catalog number and are produce according to the Rulebook for Fodder of the Republic of
Macedonia.
As well as controlled from raw material to the final product, by at the Institute of Animal Husbandry Skopje and the Faculty of Agricultural Sciences and Food from Skopje (2017) [5].
Carotenoids play a vital role in reproduction, they have antioxidant properties and regulate the immune
response of both animals and humans (Biard et al. 2005).
Vitamin A deficiency causes major public health problems worldwide, especially in poor countries. It
occurs mainly in young children and women of childbearing age. Inadequate intake of vitamin A is the
main cause of the deficiency.
The main sources of vitamin A at animal: liver, eggs, milk, and milk products. Plant foods rich in
provitamin A represent more than 80% of the total food intake of vitamin A because of their low cost,
high availability, and diversity. Fruits, roots, tubers, and leafy vegetables are the main providers of
provitamin A carotenoids. Because of their availability and affordability, green leafy vegetables are
consume largely by the poor populations, but their provitamin A activity has been proven to be less
than previously assumed.
Worldwide, about 250 million children are at risk of vitamin A deficiency (UNICEF, 2004).
Carotenoids are called pre-vitamin forms because they can be converted into retinol (yellow and orange
fruits and vegetables and dark green leaves).
There are more than 600 forms of natural carotenoids and many of them have provitamin A activity,
but food composition data are only available for three of them: α-carotene, β-carotene, and βcryptoxanthin (Van Jaarsveld et al. 2005).
Vitamin E is a fat-soluble vitamin found in many foodstuffs, such as cereals, eggs, olive oils, and
vegetables.
Vitamin E occurs in many different forms (α, β, γ and δ tocopherols and α, β, γ and δ tocotrienols) and
has many health benefits; it is mostly used for treating and preventing heart diseases (Pyka 2001; Zhao,
2014).

Materials and Methods
The main objective of this research was to determinate the vitamins A and E in fodder concentrate and
cow milk by farm from region of Gostivar, Macedonia.
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As material for this research, samples of feed and samples of cow's raw milk from the cattle fed with
the same food taken.
Feed samples comprise two types of concentrates produced by "Agroinvest", feed for milk cows with
at least raw protein KMK - 18%.
Feeding was three times per day: concentrate in the morning, alfalfa and straw at the lunch, and
concentrate in the evening. Milking was with the machine, three times a day in the summer period, and
twice in the winter period.
-

Methods for analysis of vitamin A (Retinol) and vitamin E (Tocopherol) in concentrates
and milk

• Extraction method 1 (Chem Elut)
Weigh 20 g of the sample (closest to 0.01 g) into a 500 ml Erlenmeyer flask and add 1 g of ascorbic
acid, 150 ml of ethanol (95%) and 40 ml of a 50% aqueous solution of potassium hydroxide (KOH).
The condenser is added to the flask and placed in a water bath (approximately t = 95 0C). Hydrolysis
occurs 30 minutes after the start of the reaction. After complete hydrolysis, the sample cooled to room
temperature. Add 50 ml of distilled water.
Transfer the hydrolyzate to a 500 ml volumetric flask and dilute to the mark with ethanol (50%), than
transfer 10.0 ml to a Chem Elut column (20 ml), wait about 10 minutes.
The sample eluted with 100 ml n-hexane.
Then collect the eluate in a 500 ml flask.
Evaporation (evaporation to dryness) done with some BHT granules.
Dissolve the sample in n-heptane and transfer to a volumetric flask (5.0 ml). Dilution is done up to the
n-heptane mark.
• Extraction method 2 (separation funnel)
Weigh 20 g of the sample (to the nearest 0,0 1 g) into a 500 ml Erlenmeyer flask and add 1 g of ascorbic
acid, 150 ml of ethanol (95%) and 40 ml of a 50% solution of potassium hydroxide in water.
The procedure is similar to Extraction method 1, then after complete hydrolysis, the sample is cool to
room temperature and 50 ml of distilled water add and transfer to a 500 ml volumetric flask and dilute
to the mark with 50% ethanol.
Transfer 20 ml into a separating funnel and dilute with 100 ml n-hexane. Shake the funnel for 1 minute,
clean, wash (hexane phase, 2 times x 50 ml 1 M potassium hydroxide in ethanol (40%) and (2 x 50 ml)
distilled water).
This followed by evaporation, evaporation to dryness of the hexane phase with a few granules of BHT
and about 8 ml of ethanol (99%).
Dissolve the sample in n-heptane and transfer to a volumetric flask (5.0 ml). Dilution is done up to the
n-heptane mark.
The analyzes was chromatographed on the applied equipment - HPLC - Perkin Elmer, pump: series
200LC, auto sampler; ISS - 200, detector LC - 135 / LC -235 C DA.

Results and Discussion
The milk quality depends from the health of mammary gland, age, feed, age, and milk frequency. Milk
quality is usually depend from mastitis, milk with a low somatic cell count (SCC) and visibly normal
appearance (no clots). Accordance with Weiss (2010), the definition of high-quality milk must be
expansion.
Thus, the quality of milk can also base on the amount of antioxidants that it contains, protecting the
characteristics of milk lifetime by reducing oxidation. In our research, we determined the amount of
vitamin A and E of fodder concentrate, cow raw milk and
milk I pack, from the region of
Gostivar ,Macedonia.
Value of Vitamins A and E according to Cop Rice - Cop Rice (2018) as standard who examined the
composition of concentrates in Australia (Concentrate Au) and should contents: dry matter, protein,

74

fiber, fat, urea, calcium, phosphorus, magnesium, manganese, zinc, selenium examined and vitamins
A, D and E.
The Table 1 shown the amount of vitamin A in fodder concentrate is 23.92 mcg/100g, while the amount
of vitamin E in fodder concentrate is 35.7 mcg/100g.
The amount of vitamin A in raw cow milk from region of Gostivar was 38.25 μg/ 100g, compared with
the packed milk who amount was 18.48 μg/ 100g of this vitamin was drastically lower.
The amount of vitamin E in raw cow milk was 1.09 μg/ 100g, compared with the packed pasteurized
milk who amount (0.12 μg/ 100g) of this vitamin was drastically lower, as well.
The Table 2 shown the statistical analysis of amount vitamins A and E in fodder concentrate and milk.

Table 1. Amounts of vitamins A and E in fodder concentrate and milk from region of Gostivar,
Macedonia
Vitamins
А
Е

Concentrate
(mcg/g = IU/kg)
23.92
35.7

Concentrate (Au)
Standards (IU, mg)
26.0 IU
90.0 mg

Raw cow milk
(μg/ 100g)
38.25
1.09

Package milk
(μg/ 100g)
18.48
0.12

The values of amounts vitamins A and E in fodder concentrate and milk from region of Gostivar,
Macedonia, are showning in Figure 1.

Figure 1. Amounts of vitamins A and E in fodder concentrate and milk from region of Gostivar,
Macedonia.
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The Table 2 shown the statistical analysis of amount vitamins A and E in fodder concentrate and milk
made Statistical analysis ANOVA test used to determine concentration of vitamin A, E, in feed and
milk.
Statistical analysis showed that there is a significant difference in the values of vitamins A and E in the
concentration milk, p = < 0.001.

Table 2. Statistical analysis of vitamins A and E in concentrates and milk
Comparison
parameters
(Vitamins A and E)
in concentrates and
Row milk
Vitamin A
Concentrate
38.25(μg/ 100g )
Vitamin A
Packing Milk
18.48(μg/ 100g )
Vitamin
A
Concentrate 38.25:
Vitamin E 1.09(μg/
100g )
Milk

t-test

Arithmetic mean –

t = -96.333

9.240
17.910

t = (+inf)

17.910
0.435

Standard
deviation – s

0.000
0.127

0.000
0.000

Significance (S) ‒ P

S , P = <0.001

S , P = <0.001

Vitamin A is a fat-soluble vitamin involved in many important biological functions.
Vitamin E is considered to act primarily as a lipid soluble antioxidant, protecting polyunsaturated fatty
acids and related substances from peroxidation and hence from rancidity (Bates & Prentice 1994).
Vitamins A (retinol) and E (tocopherol) and the carotenoids are fat-soluble micronutrients that found
in many foods, including some vegetables, fruits, meats, and animal products.
Fish-liver oils, liver, egg yolks, butter, and cream was known for their higher content of vitamin A.
Nuts and seeds are particularly rich sources of vitamin E (Thomas, 2006).
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Vitamin A, found in foods that come from animal sources, called preformed vitamin A.
Some carotenoids found in colorful fruits and vegetables called provitamin A; they metabolized in the
body to vitamin A.
The bioconversion of carotenoids to vitamin A is different from person to person (Krinsky, 2005).
Vitamin E activity derived from at least eight naturally occurring tocopherols, the most potent of which
is alpha tocopherol.
Other less active forms of vitamin E are plentiful in the diet, with gamma-tocopherol being the
predominant form.
Our results are in accordance with results of other authors such as Mourad (2014), Michlova (2015)
and
Sanchez-Machado
(2006).

Conclusions
Based on this researches we can conclude that amount of vitamin A is higher in raw milk cow (38.25
mcg/g), while lower in fodder concentrate (23.92 mcg/g).
The amount of vitamin E is higher in fodder concentrate (35.7 mcg/g) while it is lower in raw cow
milk (1.09 mcl/l).
The obtained concentration of vitamins A and E in food concentrate were compare with values of table
expose Cop Rice (2018) [6], Australia as standard where amount of vitamin A is similar, vitamin E is
very low.
By comparing the amount of vitamins A (38.25 mcg/g) and vitamins E (1.09 mcg/g) in raw milk, and
at packaged milk, we found that amount of vitamin A is (18.48 mcg/g ) and vitamin E is (0.12 mcg/g )
that their content was higher in raw milk.
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Abstract:If mashing is conducted at 62 to 64˚C, a higher maltose composition is obtained and the limit is of
fermentation rate is higher. The wort, which has a lot of maltose ferments quickly, and the yeast is kept suspended
for a long time. Continuous mashing at 62 to 64˚C yields beer with a high fermentation limit; if these temperatures
are exceeded, and continuous mashing is carried out at 72 to 75˚C, beers with high dextrin content and low
fermentation
limit
are
obtained.
To produce beer, primary and secondary fermentation are performed. During primary fermentation, the obtained
sugars are converted into alcohol, CO2, and lasts up to 7 days; during secondary fermentation, the beer matures
and this process lasts up to 21 days.
This paper will address the importance of achieving the right temperatures during the malt heating process, as well
as their importance in the development of the fermentation process.
Keywords: Wort, Basic Extract, Beer, KEB, MEBAK

1. INTRODUCTION
These processes in which we conducted this study take place in the phase of obtaining the sweet
solution. There are two separate processes in terms of how to apply. In both ways a sweet solution is
obtained but with different characteristics. If the fermentation is conducted at 62 to 64˚C, the highest
maltose composition is obtained and the limit is the higher the fermentation rate. The must, which has
a lot of maltose, ferments quickly, and the yeast is kept suspended for a long time. Continuous
fermentation at 62 to 64˚C yields beer with a high fermentation limit; if these temperatures are
exceeded, and continuous fermentation is carried out at 72 to 75˚C, beers with high dextrin content and
low fermentation limit are obtained.
The influence of the fermentation temperature is very large, so that in the case of fermentation there are
always pauses at the optimum temperatures for the action of amylase.[1]
These breaks are:
Maltose break at 62 to 64˚C (= optimum temperature for β-amylase)
Sugar break at 72 to 75˚C (= optimum temperature for α-amylase)
Final drilling temperature at 76 to 78˚C.[1]
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During fertilization the enzymes no longer act at the same rate. Moreover, during fertilization two
phases of enzyme activity can be observed as a function of time:
1. Maximum enzyme activity is realized after 10 to 20 minutes. Maximum enzyme activity is at
temperatures between 62 and 68˚C higher.[5]
2. After 40 to 60 minutes the activity of enzymes first rapidly decreases, but the reduction of their
activity continues further.
As the fermentation time increases, the concentration of the extract in the digestion also increases. This
action slows down more and more.
With the prolongation of the fermentation time (especially at temperatures 62 to 64˚C) the maltose
content increases, as well as the limit fermentation rate increases.[9] During this the fermentation of the
must can be expected to be more intense.
When it comes to enzymes, we have seen that their action is highly dependent on pH.
However, we have seen that in cider for β-amylase is pH 5.4 to 5.5.
Fermentation at pH in the range 5.5 to 5.6, which can be considered optimal for the action of both
amylases, improves the penetration of the extract into the solution depending on the fermentation with
higher pH values. Larger amounts of fermentable sugars are formed, and the limit fermentation rate
increases.
In dilute beads more extract passes into the solution, but in dense beads the enzymes are more protected
from very rapid thermal inactivation (= the protective action of colloids and dissolved compounds of
the must). For this reason in dense cider is the largest composition of fermentable sugars, and is the
increased rate of fermentation limit. The influence of beeswax concentration on starch decomposition,
however, less than the influence of other factors.
In conclusion, everything that was said about starch control can be summarized: During fertilization,
starch must be translated into the ace state, to give a normal reaction with iodine.
At the end of the drilling, the starch decomposition control is performed with the help of iodine test.
Since the color of iodine in starch and dextrins of the largest molecular mass is reported only in the cold
beaker, the beaker sample must be cooled. After cooling a drop of must on the porcelain tile or gypsum
block is mixed with a drop of iodine solution. In this way, the yellow color change of 0.02 N iodine
solution must not be reported.
We have previously noted hemicelluloses, from which the barley endosperm cell walls are constructed,
consist of β-glucan and small amounts of pentosan.
We know that β-glucan is very important in beer production because it can cause a lot of difficulty
during beer filtration. Thus especially important is the macro molecular β-glucan gel, which should not
correlate with the overall β-glucan content. We know that β-glucan consists of unbranched glucose
residue chains which are interconnected by β-1,4 and β-1,3 bonds compared to 3/4: 1/4. These β-glucans
in cider are found in unregulated form.[5]
Important controlling factors for evaluating the success of obtaining low-β-glucan malt are the
phrybimetric value of malt and the viscosity of congressional must. The correlations of these two factors
with the β-glucan content in the cider are large, while the β-glucan content is, in turn, correlated with
the filtrability of the beer.
The friabilimetric value of malt is tended to be above 80.
Under the influence of β-glucanase, β-glucan is optimally degraded at 45 to 50°C.
Despite this, β-glucan passes into the solution even at 60 to 65°C, under the influence of β-glucansolubiase, which is very thermo-resistant, and is significantly inactivated over time. It also releases βglucan from albumin compounds at temperatures of 65 to 70°C; this β-glucan, however, can no longer
be degraded because endo-β-glucanases are inactivated at 52 to 55°C. Thus, whole β-glucan which is
not decomposed during malting in the boiling compartment causes difficulties.[1]
By the time the wort is cooked at the latest, all proteins (macro-molecules) are depleted, except for very
small amounts which remain in the wort. Thus, in the beer pass only the decomposition products of
albumin, which are necessary for the multiplication of yeast and the rapid development of fermentation.
Enzymatic degradation of albumin mainly takes place at 45 to 55°C, but it is not interrupted even at
high temperatures. If the pause is maintained at 45°C more decomposed products of small molecular
mass are formed, and if the pause is maintained at 55°C, more macro molecular components are formed.
During the decomposition of albumin, proteins first pass into macro-molecular degradable products,
which then pass into small molecular-mass degradable products, and finally, into amino acids. Since
the decomposable macromolecular products during the decomposition of albumin are formed to the
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same mass with which they further decompose, it is of no use to hold the pause for their formation,
rather at the same temperature the gum components that are responsible for the formation would
decompose of beer foam. Thus, the extended break at 50˚C results in weaker beer foam.
It is different in the amount and importance of amino acids. Yeast requires at least 10 to 14 mg of αaminoazot per 100ml of wort. Since the amino acid proline yeast can not be used as a source of amino
nitrogen, the concentration of α-amino nitrogen in cider should be at least 20mg / 100ml. If this is not
done,
- yeast multiplication is reduced,
- slows down the fermentation and maturation of beer, and thus,
- in the ready beer pass the undesirable ingredients responsible for the sensory properties of the new
beer.
During digging 75 to 80% of the ration mass is digested, until the rest remains undigested and separated
as waste. Most of the extract formed during fertilization consists of sugars (maltose, maltotriose,
glucose), as well as sugars carried by the initial barley (sucrose, fructose). The share of these
fermentable sugars in cider from 11 to 12% of the extract is 61 to 65% of the total extract, and it is
approximately the same as the limit fermentation rate which corresponds to the apparent degree of
fermentation with which you bring in the ward from 75 to 80%. Other extract ingredients that yeast
could not ferment are most dextrins, albuminous ingredients, gummy ingredients and mineral
compounds.
Classic double-deck drilling begins with drilling at 50°C. After a short pause the dense beaker is
separated, which with short heating pauses until boiling, is boiled for 15 to 20 minutes, and returned to
the beaker residue, during which the temperature in the whole beaker rises to 64°C; then follows the
pause for maltose formation. After a short time, the second decoction is separated, and heated until it
boils. The second decoction is usually taken a little shorter, and the whole beak at about 76°C, after
which it is carried to the drain. Two-decoction drilling takes about 3 to 3.5 hours.
If the digestion diagram is examined with this procedure, it is observed that the temperature of 50°C is
exaggerated, and as a result the decomposition of albumin and β-glucan is very deep. The consequence
is the benefit of beer with empty taste and poor foam stability; the empty taste of the beer can somehow
be improved with the addition of closed malt.
To correct this deficiency, fermentation can be done at 50°C and fermentation immediately indirectly
and / or with the addition of hot water is heated to 64°C, as the break for albumin decomposition would
be controlled.
The other option is to drill at 35°C and split the first decoction. Of course, efforts should be made to
ensure controlled decomposition of albumin, which is most often done today by controlling the content
of free amino acid nitrogen (FAN).[4]
The special type of two-decoction drilling is short-term drilling at increased temperature. The drilling
is performed at 64°C, and the whole procedure lasts only two hours, hence the name for this procedure,
which can also be performed as drilling with a decoction. If this procedure is used, the malt should be
very decomposable.
The drilling temperature of 64°C is above the optimum temperature for albumin decomposition; despite
this, the decomposition of albumin is still intense, and it flows in such a way that one can expect the
benefit of beer with good foam characteristics.
Decomposition of β-glucan, however, no longer exists, so it is a prerequisite for implementing the
action of using very well degradable malt.
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Figure 1. Mashing diagram with 62-64⁰C

Figure 2. Mashing diagram with 72-75⁰C
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2. MATERIAL AND METHODS
Beer was obtained as the final product of the study in both cases. In the first case beers with high alcohol
concentration (4.5%), as well as in the second case beers with low alcohol concentration (0.15%). To
carry out this study it was necessary to use as a raw material malt produced from spring barley water
from the source of the white Drini with a hardness of 9.5 ° dGH, lupulus type Aurora (bitter) and
Golding (aromatic) in participation 70: 30%. The yeast which is used for the production of these beers
is Saccharomyces carlsbergensis with the previously mentioned concentration of yeast cells per ml.[6]

3. RESULTS AND DISCUSSION
In conclusion, all that was said about starch control can be summarized: During fertilization, starch
must be translated into the ace state, to give a normal reaction with iodine.
At the end of the drilling, the starch decomposition control is performed with the help of iodine test.
Since the color of iodine starch and dextrins of the largest molecular mass is reported only in the cold
beaker, the beaker sample must be cooled. After cooling a drop of must on the porcelain slab or gypsum
block is mixed with a drop of iodine solution. In this way, the yellow color change of 0.02 N iodine
solution must not be reported.
We have previously noted hemicelluloses, from which the barley endosperm cell walls are constructed,
consist of β-glucan and small amounts of pentosan.
We know that β-glucan is very important in beer production because it can cause a lot of difficulties
during beer filtration. Thus especially important is the macro molecular β-glucan gel, which should not
correlate with the overall β-glucan content. We know that β-glucan consists of unbranched glucose
residue chains which are interconnected β-1,4 and β-1,3 bonds compared to 3/4: 1/4. These β-glucans
in cider are found in unregulated form.
Under the influence of forces which are announced in the cider, e.g. shear forces, β-glucan molecules
stretch and bring into contact with each other. With the help of hydrogen bridges, the β-glucan helix is
formed which tends to pass into gel form which can challenge very large filtration difficulties.
Beer barley breeders have managed to acquire barley varieties with low β-glucan content, but for the
benefit of low macro molecular β-glucan content the greatest responsibility lies with the malt producers.
Important controlling factors for evaluating the success of obtaining low-β-glucan malt are the
phrybimetric value of malt and the viscosity of congressional must. The correlations of these two factors
with the β-glucan content in the cider are large, while the β-glucan content is, in turn, correlated with
the filtrability of the beer.
The friabilimetric value of malt is tended to be above 80.
Under the influence of β-glucanase, β-glucan is optimally degraded at 45 to 50°C. Despite this, β-glucan
passes into the solution even at 60 to 65°C, under the influence of β-glucan-solubiase, which is very
thermo-resistant, and is significantly inactivated over time. It also releases β-glucan from albumin
compounds at temperatures of 65 to 70°C; this β-glucan, however, can no longer be degraded because
endo-β-glucanases are inactivated at 52 to 55°C. Thus, whole β-glucan which is not decomposed during
malting in the brewing unit causes difficulties.
By the time the wort is cooked at the latest, all proteins (macro molecules) are depleted, except for very
small amounts which remain in the cider. Thus, in the beer pass only the decomposition products of
albumin, which are necessary for the multiplication of yeast and the rapid development of fermentation.
Enzymatic degradation of albumin mainly takes place at 45 to 55°C, but it is not interrupted even at
high temperatures. If the pause is maintained at 45°C more decomposed products of small molecular
mass are formed, and if the pause is maintained at 55°C, more macro molecular components are formed.
During the decomposition of albumin, proteins are first converted into macro-molecular degradable
products, which are then converted into small molecular-weight degradable products, and finally into
amino acids. Since the decomposable macromolecular products during the decomposition of albumin
are formed to the same mass with which they further decompose, it is of no use to hold the pause for
their formation, rather at the same temperature the gum components that are responsible for the
formation would decompose of beer foam. Thus, the prolonged break at 50˚C results in weaker beer
foam.
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During digging 75 to 80% of the ration mass is digested, until the rest remains undigested and separated
as waste. Most of the extract formed during fertilization consists of sugars (maltose, maltotriose,
glucose), as well as sugars carried by the initial barley (sucrose, fructose). The share of these
fermentable sugars in cider from 11 to 12% of the extract is 61 to 65% of the total extract, and it is
approximately the same as the limit fermentation rate which corresponds to the apparent degree of
fermentation with which you bring in the ward from 75 to 80%. Other extract ingredients that yeast
could not ferment include most dextrins, albuminous ingredients, gummy ingredients, and mineral
compounds.
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4. CONCLUSIONS AND FINDINGS
This study was done in the period May 2020 - September 2020 and by comparing the results it was concluded that the
method of brewing at temperatures of 62-64⁰C (longer time interval) gives us as a final product beer with high
fermentation activity and higher amounts of ethyl alcohol (depending on the concentration of fermentable sugars up
to 4.5%), while believing at a temperature of 72⁰C (and longer time interval) gives us beer with high amounts of
dextrins, or with low fermentation rate and smaller amounts of ethyl alcohol (0.00-0.20%).
The whole production process during the technological process is followed by analysis and microbiology.
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